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A~ Economic Analysis of 
RANCH ORGANIZATION 
in Central South Dakota 
SUMMARY AND CONCLUSIONS 
A fundamental economic prob-
m facing ranch rs inc ntral outh 
Dakota cone rn the allocation and 
us ' of scare re ources in such a way 
as to attain th mo t profit. 
This study was concerned with 
th optimum organization of a typi-
cal ranch on th William -T tonka-
avour soil association in central 
outh Dakota. The major obj ctives 
w re: ( 1) to pr ent alt rnative 
ran h plans for maximizing n t re-
turns und r vari d capital 1 vels and 
fficiency 1 vels; ( 2 ) to d termine a 
profit maximizing land us program 
from among th many pasture im-
provem nt programs and pa turc 
manag ment syst m for b ef pro-
du tion on a typical ranch; ( 3) to 
stimat optimum adju tm nt in 
ranch organization whil und rtak-
ing a pa tur r novation program. 
A profit maximizing linear pro-
gramming mod l was used in arriv-
ing at optimum plan . Low, medi-
um, and high 1 v ls of efficiency 
w re a um din grain crop and liv -
sto k production. Forage produc-
tion was obtain d from cliff rent 
5 
managem nt syst m on tame and 
nativ gras s. Tam grass included: 
brome-alfalfa, ere ted wh at grass, 
Russian wild rye, and udan grass. 
ative grass pastur s w r eith r 
r novat d, f rtiliz d, continu us 
graz d, or rotation graz d. Opti-
mum plans under five cliff r nt 1 v-
ls of capital restriction wer devel-
oped for ach of th ffici ncy 1 v ls 
in crop and livestock production. A 
typical ranch, a used in this analy-
sis, had 500 acre of cropland and 
1,056 acre of nativ grass. 
This study found that crop pro-
duction had priority on th us of 
apital at all lev ls of ffici ncy. 
When capital wa limit d , profits 
were maximized by limiting the size 
of the b ef ow h rd and p rmitting 
pasture land to go idl . A mor cap-
it1l hecam availabl , it was profit-
able to plac it fir t into crop pro-
duction through th u off rtiliz r, 
w ed and p st control, and im-
prov cl crop vari tie . 
At a low 1 vel of efficiency, with 
nnlimit d ·apital, 173 acre of crop-
land were u ed in pa tur produc-
tion. An 85-cow herd under a 5~-
month grazing program was main-
tained. As capital b 'came limited, 
the size of the cow herd was re-
duced , activiti s were curtailed, and 
crop~and was hifted into crop pro-
duct10n. Pasture land in poor condi-
tion was utiliz d through a def rred 
grazing system. Net ranch incom 
varied from $6,008 und r a $5,000 
capital restriction to $11,296 with 
unlimited capital. 
At a medium level of production 
effici 'ncy, a cow-calf herd under a 
5J~-month grazing program was the 
basic lives tock enterprise. When 
capital was unlimited, mor of the 
calve were placed into a fattening 
program at th medium level of effi-
iency than wer fatten d under a 
low 1 vel of fficiency. As capital be-
came limit cl, the fatt ning pro-
grams w re curtail d and the size of 
the cow herd wa reduced. 
At a high lev 1 of production effi-
ciency, 1 ss cropland wa used for 
production of forage crops than 
wh n either a low or meditim level 
of production efficiency was assum-
d. A cow-calf herd under a 5~-
month grazing program was again 
the basic livestock nterprise. How-
ever, the size of the herd in the high 
effici ncy lev 1 was smaller than the 
herd at eith r the m dium or low f-
6.ciency level. alves were wint r-
ed, summer grazed, and then placed 
in a fattening program at all levels 
of the capital restrictions except 
tho at th very extr me low 1 vel. 
t a high level of production effi-
ci ncy it became profitable to ren-
ovat the pasture land wh n it was 
in 25% condition. However, renova-
tion cam into the optimum plan 
6 
only under an unlimited capital 
situation. 
I.t is possible for an optimum plan 
to mdude one enterpri e at a high 
efficiency level and another enter-
prise at a low efficiency level. This 
would happen if there are any sup-
plementary or compl m ntary rela-
tionships in th use of ranch re-
sour~es. ~o determine if any such 
re!at10nships existed, a program-
mmg model was prepared which in-
cluded activities at all l v ls of effi-
ciency. The fficienc.y levels were 
thus p rmitted to vary and th selec-
tion of efficiency levels for the opti-
mum plan was given over to the lin-
ear programming procedure. The 
optimum plans obtain d in this sit-
uation added capital beyond the 
~rapping p~ogram by fir t investing 
m. low efficiency livestock. This per-
mitted a larger volume livestock 
program and mor acre of native 
pasture to be u ed. As mor capital 
b came available, livestock num-
bers wer , expand d and livestock 
efficiency was increased by invest-
ing in b tter breeding stock and im-
p~ov d management programs. 
Liv tock fattening activities wer 
also added a more capital became 
available. The typical program, 
wh n capital wa not limit d, main-
tained a cow h rd und r a 5~-month 
grazing program. Th calves were 
wint r don pasture and hay, grazed 
the following summer, and then 
placed in a drylot fattening activity. 
Net ranch income ranged from $8,-
8?8 u~d r a highly restrict d capital 
situ~t10n to $16,974 when operating 
capital was not limited. 
Th most profitable cropping pro-
gram was highly depend nt upon 
the relative crop production efficien-
ci s and the assum d pric r lation-
ships. Individual operators must 
evaluate their own production effi-
ciencies in the various crops and de-
termine which crops to produce 
through the budgeting proc <lure. 
Likewise when it was assumed that 
the operator was highly fficient in 
liv stock production, relativ to 
crop production, it became profit-
able to convert more cropland to 
pasture and maintain a larger cow 
herd than when he was assum cl to 
be low in livestock production effi-
cien ·y r ,]ative to that in crop pro-
duction. 
To maintain a 50-cow herd during 
a p riod of time in which 160 acres 
of nativ grassland w re bein reno-
vated, the optimum plan converted 
cropland to tam pa ture produc-
tion. Brome-a1falfa pa ture that was 
rotat d and fertilized was th major 
pastur crop added. A cow-calf pro-
gram und r a 5;~-month grazing pro-
gram wa. maintain db for and af-
ter r novation. All calves in both 
time periods, were winter d , sum-
mer graz d and th n fatt ned. 
In thi study, it was only under a 
high fficiency lev 1 in both crop 
and live tock that it b came profit-
able to int rs ed range land as-
um d to be in 25% condition. In all 
other ituation thi rang land was 
7 
utiliz ,d through a cleferr d grazing 
program. 
' rop production is competitive 
with livestock for the u ·e of crop-
land. This study indicat s that reno-
vation of native pastures i. profit-
able if there is high efficiency in both 
crop and live tock production and 
capital is not a limiting factor. As 
the efficiency in crop production in-
creased, it b came mor profitable 
to us" cropland to produc ca h 
crops. Forage production for liv -
stock th n cam from native grass-
land. It was not profitabl to inve t 
in rang improvement unl ss th 
effici ncy in live ·tock production 
wa relati ly high. 
Th r ult of this study indicat 
the complexity of the manag m nt 
cl cisions that must b made on a 
typical ranch in central outh Dako-
ta. Th optimum plan for any indi-
vidual ranch is d pend nt upon a 
variety of factors. It vari s with the 
labor supply, land re ources, capital 
available, fficiency level and pric 
r lation hips. All of the assumptions 
s t forth in d v loping the optimum 
plans in this study do not fit all 
ranch situations. Howev r, th plans 
can s rv a guid lines to rancher 
as th y de lop more profitable 
plans for th ir own particular situa-
tions. 
• I 
An Economic Analysis of 
RANCH ORGANIZATION 
in Central South Dakota 
By 
HERRERT R. ALL EN an<l R Lx D. l l FLF I STINE 
THE PROBLEM AND OBJECTIVES 
fundam ntal conomic prob-
I m facing ranch rs in ntral 
outh Dakota cone rn th alloca-
tion and us of care r ources in 
such a way a to maximize profits. 
Thi publication pres nts r sults of 
a tud y on how to organiz the re-
ourc on a t pical ranch in central 
outh Dakota ( Hyd ounty) un-
d r a giv n t of pric s and c.ondi-
tion . 
Gra land has b en one of South 
Dakota' major re ource . Th 1964 
n u of gricultur hows that 
5 .3% of th total farmland in th 
tat was u d as pastur . Grass ha 
b n mark t d primarily through 
tock. A a re ult, b f has been. 
major product of gras lands. 
a h farm income from cattle and 
calv s account d for 47.1% of total 
ca h farm income in outh Dakota 
in 1965 (1). Cash income from crop 
9 
produ tion represented 21% of total 
cash farm income. raps commonly 
grown in th Hyde ounty ar a in-
clud : corn, orghum, oats, wheat, 
barley, flax e d, soyb an , and rye. 
Rainfall limits th yi Id that may 
be obtain d from th crops 
throughout most of th tat . Th 
30 ar a rage growing a on pr -
cipitation ( 1931-1960 ) for th c n-
tral rainfall belt wa 12.5 inch s to 
15 inche . This includ d the ar a 
in which this study wa cone rned. 
Und r this situation gras ha b -
c.ome quit competitiv with cash 
crop for use of tillabl land. 
THE PROBLEM 
Th many alt rnativ crop and 
liv to k nt rpri e pr s nt a prob-
I m of how to best organize th 
A~~i~tant prof e~~or of Economic~; a wciate 
dean of Graduate chool and profcwir of Eco-
nomic, re~pectivcly. 
ranch business to maximize profits. 
Under a limited capital situation, 
the individual rancher is faced with 
the problem of allocating each unit 
of capital into its most productive 
ar a. With unlimited capital, it 
would b possible to expand in all 
areas of opportunity with an opti-
mum I v I of production. However, 
capital has been a scarce resource 
on many ranches. 
There are many alternative uses 
of capital on ranche in central 
South Dakota. In addition, the var-
ious enterprises di.ff r in their re-
turns to labor, capital, and manage-
ment. Beef production has been a 
major enterprise, but many beef pro-
ducing programs may be followed. 
Likewise there are many systems of 
pasture production and utilization 
that may be followed in producing 
beef. Beef cow and calf programs 
and steer grazing, or som combi-
nation of the two, are the most com-
mon nterprises. 
Native grassland has also been a 
scarce re ource on many ranches. 
This is evident from the fact that 
rang conditions have been deplet-
ed as ranchers yi Id to pressures to 
produce more cattle on a given land 
area ( 2). While pa tures and range-
land have been at less than opti-
mum condition , the number of cat-
ti has b en steadily increasing. 
Likewise there has been an increas-
ing d mand for use of grazing land 
from expansion of towns and cities, 
irrigation canals, highways, new air-
ports, military reservations, and rec-
reational sit s. 
PURPOSE AND OBJECTIVES 
The objectives of this tudy wer 
( 1 ) to pre ent alt rnative ranch 
plans for maximizing net r tum un-
10 
der varied capital levels and effi-
ciency levels; ( 2 ) to determine a 
profit maximizing land-use program 
from among the many pasture im-
provement programs and pasture 
management sy terns for beef pro-
dution on a typical ranch; and, ( 3) 
to estimate optimum adjustment in 
ranch organization while undertak-
ing a pasture renovation program. 
METHOD AND PROCEDURE 
Survey data from Hyde County 
have be n th sourc of information 
for defining a typical farm as used 
in this study. Data from the survey 
have been used in determining labor 
r quir ments for beef cow herds, 
practices carried out by ranch oper-
ators, and in developing activity 
budgets. The analysis of ranch or-
ganization was limit d to a study of 
alternative land use patterns and 
beef production strategies on 500 
acres of cropland and 1,056 acres of 
native grassland. Alternative grass-
land grazing programs and tame 
forage production programs were 
considered as activities. 
All beef production activities 
w re those originating from a beef 
cow herd on the ranch. The pur-
cha e of feeder steers off the farm 
or the introduction of non-beef en-
terpri es was not con ider d. Live-
stock and crop production activities 
were d velop d under three as-
sumed levels of efficiency. Empha-
sis was placed on the effect of capi-
tal restrictions and production effi-
ciency levels on ranch organization. 
A profit maximizing linear pro-
gramming model was used in arriv-
ing at optimum plans. Low, medi-
um, and high lev ls of production 
efficiency were assumed in grain 
crop and livestock production. 
( 
THE PROGRAMMING MODEL 
LIVESTOCK ACTIVITIES 
Cow-calf herds 
Two hasi · cow-calf activities w re 
con ·iderecl. On ' activity produced 
f eel r calves for sal on October 30 
and the other produc ,cl calves to be 
h 11 long 'r and sold in January. 
ach of the two acti itie · may be 
carri ,d out und r eith 'r a IO-month 
grazing program or a 5J~-month 
grc zing program. The 10-month 
grazing program r quired 3J2 
month of grazing during the win-
ter. It also requir cl a re tc>d wheat 
pasture for grazing b tween pril 
1.5 and ;\lay 15 plus ad quate pa -
tur 'S for grazing from ~lay 15 to 
ov mb r 1. 5Jf-month grazing 
program provided grazing between 
~ra ]5 and ov mb r 1. 
Hudaet w re de elop cl at three 
a . ~ nm eel level of efficiencv for each 
of the four cm -calf program · d c-
scrib d above. This result cl in a to-
tal of 12 acti ities to be incluclecl 
in the model for Lh cow-calf herd. 
Differences in the level of effi 'iency 
wen' assulllcd to he due to: ( 1) 
quality of herd as rcAcctcd in weight 
of calves sold , price r ' C ivecl and 
bre!·dincr charge; ( 2 ) general herd 
ma ag 'mcnt as reH cted in p ercent 
calf crop; m cl ( ,'3 ) labor efRci 'ncy 
as refl 'ct cl in hour per cow unit. 
T~hlc 1 presents the assumed out-
p11t data in ·ow-calf activities con-
trihu tina to clifferenc 'S in ] ,vels of 
cffici 'ncy. The table reA ct a . -
sum cl difference betw en grazing 
programs and date of calf ales , as 
well as bctwe n levels of ffici ncv. 
Th per cent calf crop is % for lo~ 
C'fficie11c , 901 for medium , and 92,o 
for hicrh , efficie11cy. Bre ding charge 
p 'r co, unit is $5.00, $7.00, and 
$9.00, re. p 'ctivcly, for low, m clium, 
and high level of ffici ncy. Input , 
other than tho e pr 'sentecl in tabl ' 
1, do not chang · with effici ncv 
l<'vels. 
Table l. A ssumed input-output data in cow-calf activities 
which contribute to differences in level of efficiency 
IO Month Grazing 5 1~ Month Grazing 
ell 
in Oct. in Jan. in Oct. in Jan. 
----
Low Level fficiency 
Weight of calf uld, lb ·. 415 415 4 0 
al£ price per cwt. 26.00 26.00 25.50 
Breeding charge per ow unit 5.00 5.00 5.00 
Per cent calf crop 88 8 
Hours of labor per cow unit 10 12 13 
Medium Level Efficiency 
Weight of calf old, lbs. 425 500 425 500 
Calf price per cwt. 27.50 27.00 27.50 27.00 
Bn:l'ding charge per ow unit 7.00 7.00 7.00 7.00 
Per cent calf crop 90 90 90 90 
Hour of labor per cow unit 9 10 11 
High Level fficiency 
Weight of calf old, lb. 435 520 4 5 520 
Calf price per cwt. 29.00 2 .50 29.00 2 .50 
Breeding charge per cow unit 9.00 9.00 9.00 9.00 
Per cent calf crop 92 92 92 92 
Hour of labor per cow unit 6 7 8 9 
11 
Labor requir ments w r based 
upon data obtained in th surv y. 
Th e data are pre nt d in App n-
dix table A-4 and Appendix figure 
A-1. 
Calf Wintering 
Calv s produced by the cow herd 
for sale in Octob r either may b 
old on the market, ntcr a fat-
t ning activity, or be wintered for 
the period from ovemb r 1 to 
April 15. Pere nt calf crop, which 
changes with level of fficiency, 
affects the number of calves going 
into the wintering programs as 
well as succeeding programs. The 
programming model employs calf 
transfer units in "head" of live-
tock The calf units (head of liv -
stock) are composed of both heif-
r and ste r . For example, a 
low fficiency b f cow herd of 
100 cow would produce 8 calv-
s. A 16% r plac ment rate is as-
sum d; ther for , 16 of the 88 calv-
s would be h Id back for r -
plac m nts. This I av s 72 calve 
(.72 of a calf on a p r cow basis) 
to b old or transferred to other 
activiti . Thes 72 calv s are 
compo ed of 44 st ers and 2 heif-
ers. ach calf unit in a transfer row 
r pr nts 61 % steer and 39% h if-
etr. This am relation hip was 
h Id throughout as calves w re 
tran f rr d into succeeding acti-
viti or sold. al price and ale 
weights r present those for 61 % 
steer and 39% heifer. 
A urned differ nc in 1 v 1 of 
ffici ncy for calv s in th wint r-
ing program are the result of: 
1. Quality of liv stock as refl ct-
t d in rate of gain, grade, 
12 
and animal valu . Calv s are 
a sumed to grad low good, 
good, and choice for low, 
medium, and high l vels of 
effici ncy, respectively. 
2. Different feed requirements as 
cliff ring rat s of gain r sult in 
cliff ring animal weights. 
3. Labor requirement vary by 
10% above and below the 
medium l v 1 of efficien y. 
Calf Fattening 
Calves produced by the cow 
h rd may ent r a fatt ning pro-
gram on ovember 1 to be fat-
tened for sal on a high roughage 
f eding program. Assumed differ-
ence in level of ffici ncy are 
th result of the sam factors d -
scrib d for th calf wint ring pro-
gram. De criptions of the fatt n-
ing programs for the three 1 vels 
of ffici ncy ar as follows: 
1. Low level efficiency. Calv s 
grading low good are f d a 
high roughag ration u ing 
hay and grain. Th y gain 1.8 
pounds per day for a total 
gain of 600 pound . They are 
fed 334 days and are old on 
Augu t 31 weighing 1,015 
pounds, grading high good, 
for $23 p r hundr dweight. 
2. Medium level efficiency. Calv-
es grading good are f d a high 
roughage ration using hay 
and grain. They gain 1.9 
pounds p r day for a total gain 
of 600 pounds. Th y ar on 
feed 316 day and are sold on 
August 13 weighing 1,025 
pounds, grading low choice, 
for $24 p r hundr dweight. 
3. High level efficiency. Calves 
grading choic ar fed a high 
roughage ration using hay and 
grain. They gain 2.0 pounds 
per day for a total gain of 600 
pounds. Th y ar on f ed 300 
days and are sold July 28 
weighing 1,035 pounds, grad-
ing choice, for $25 per hun-
dredweight. 
Summer Grazing 
On April 15, at the end of a 
calf wintering program, yearling 
cattl may enter ither a ummer 
grazing program of 6} months or 
on of 4} months. 
!he long r grazing program 
utilizes an arly pring pastur of 
er sted wheatgrass betw en April 
~5 and May 15. The shorter graz-
mg program uses hay, rather than 
pasture, during this same period. 
Summer Graze Yearlings, 
6! Months 
1. ~ow efficiency. Yearlings grad-
mg low good ent r at 547 
pounds. They us 4.38 AUM's 
of grazing and gain 1.3 pounds 
per day for 195 days. They 
are sold ov mber 1 w ighing 
800 pounds grading low good 
for $23.50 per hundredweight. 
2. Medium efficiency. Yearlings 
grading good enter at 574 
pounds. Th y u e 4.65 AUM's 
of grazing and gain 1.45 pounds 
per day for 195 days. They ar 
sold ovember 1 w ighing 857 
pounds, grading good, for 
$23.75 per hundredweight. 
3. High efficiency. Y arlings 
grading choice ent r at 600 
pounds. They use 4.91 A UM' 
13 
of grazing and gain 1.6 pounds 
p r day for 195 days. Th y 
~r old November 1 weigh-
mg 912 pounds, grading 
choice, for $24 per hundred-
weight. 
Summer Graze Yearlings, 
4! Months 
1. Low efficiency. Yearlings go 
on pasture May 15 w ighing 
586 pounds. They u e 3.03 
AU 1' s of grazing and 0.2 of a 
ton of hay. Rate of gain is 1.3 
pounds p r day for 135 day . 
Th y may eith r b old or 
enter a fattening activity on 
October 1 weighing 762 
pounds, grading good. If sold, 
they bring $23.75 per hundred-
weight. 
2. Medium efficiency. Yearlings 
go on pasture May 15 weigh-
ing 617 pounds. They use 3.22 
AUM's of grazing and 0.22 of 
a ton of hay. Rate of gain is 
1.45 pounds p r day for 135 
days. They may eith r be sold 
or nter a fattening activity 
on October 1 w ighing 813 
pounds, grading good. If sold, 
th y bring $24.00 per hun-
dredweight. 
3. High efficiency. Yearlings go 
on pa tur May 15 w ighing 
648 pounds. Th y use 2.56 
A UM' of pasture and 0.23 of 
a ton of hay. Rate of gain is 
1.6 pounds p r day for 105 
day . Th y may either b sold 
or nter a fattening activity 
on Sept mber 1 weighing 816 
pounds, grading choice. If 
sold th y bring $24.25 per 
hundredweight. 
Fatten Heavy Yearlings 
Cattle coming out of the short-
st summer grazing program may 
either be sold or enter a fatt n-
ing activity. They are fattened 
on a corn silage, hay, and grain 
ration in drylot. 
1. Low efficiency. Cattle enter 
the drylot on October 1, 
weighing 762 pounds. Rat 
of gain is 2.2 pounds p r day 
for 154 days. They are sold 
March 3 w ighing 1,100 
pounds, grading high good, 
for $23.75 p r hundredweight. 
2. Medium efficiency. Cattle en-
ter th drylot on October 1, 
w ighing 813 pounds. Rat of 
gain is 2.35 pound per day 
for 122 days. They are sold 
F bruary 2 weighing 1,100 
pounds, grading low choice 
for $24.00 per hundr dweight. 
3. High efficiency. Cattl enter 
the drylot on S ptember 1, 
weighing 816 pounds. Rate of 
gain is 2.5 pounds per day for 
114 days. They are sold Dec-
mber 23 weighing 1,100 
pounds grading choice for 
$24.50 per hundr wweight. 
CROP ACTIVITIES 
The av rag size ranch in the 
surv y of Hyde County was 1,684 
acres. The linear programming 
analysis in this tudy was there-
fore appli d to an as um d 1,600-
acre unit. Th unit consist d of 
500 acres of cropland, 1,056 acres 
of native rang , and 44 acre in 
roads, farmstead, and wasteland. 
It was forth r assumed that the 
ranch was within the William -
T tonka-Cavour soil association of 
14 
central South Dakota. Figure 1 
identifies the area repres nted by 
this oil serie . Crop production in 
this area predominates on a Wil-
liam soil. Yield expectations are 
representative of the cropland 
soils in soil r source group 102 
within land resourc area 53 of 
soil resource region F (10). This 
is a deep friable, w II drained loam 
soil in the emi-arid grassland 
country of South Dakota. This land 
is typical of much of the crop-
land in Hyde County and other 
counties to the west and north 
along the Missouri River. Yi Id 
data for this ar a, as developed by 
agronomists, pr sents the current 
normal yield and yield expecta-
'tions for 19 0, along with the 
necessary fertilizer requirements 
(3). These data were the basis for 
arriving at low, medium, and high 
level yield xpectations. 
Table 2. Five-year avera ge yields 
for Hyde County a nd yie ld a ssump-
tions for low, med ium, and hig h 
level of production effi cie ncy. 
Crop 
Corn following corn 
Corn 
following legume __ 
Spring wheat follow-
ing row crop --· 
Spring wheat follow-
ing small grain 
Spring wheat follow-




Aver- Efficiency Level 
age* Low Med. High 
Bushels 
24.4 23 32 41 
2 34 41 
1;.J 15 21 27 
12 18 24 
18 24 30 
31.6 35 47 59 
Barley -- --- --- 23.7 26 36 46 
Sorghum grain --·-- 26.4 25 35 45 
Flax 7.4 6 11 16 
A,·erage for all rotations. Data reported by 
the outh Dakota Crop and Live~tock Report-
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Figure 1. Location of Williams-Tetonka-Cavour Soil Association. (Soil classification 
67, 68, and 73 as identified in "South Dakota Soils," FS 134A, Soil eries No. 5.) 
Levels of Efficiency 
Budgets for each crop w r de-
v lop d at thr e lev 1 of effici ncy 
-low, m dium, and high. Manage-
m nt d cisions r garding the com-
bination of inputs for rop pro-
duction w r assum d to differ 
b tw en 1 vel of fficiency and 
ar also diff rent for each crop. 
Th r are ariations in planting 
15 
rate , f rtilizer u e, application of 
insecticides , p st control, quality 
and pric of d, and ffici ncy 
in lab r use. 
Man-hour requirem nts per acr 
in crop production w r a um d 
to vary by 10% above and b low 
th m dium r quir ment . The 
medium r quir ments for mach-
ine time, and al o cost r quire-
m nts, were developed from sur-
vey data, data prepared for C-
54 studies (4), and studies by oth-
er states (5). 
Crop yi Ids for low, medium, 
and high I vel effici ncy, as pr -
par d for this study, are pr sent-
cl in tabl 2. The five y ar av-
erage yields (6) for Hyde County 
during the period 1961-65 are also 
present d for comparison. A low 
efficiency level in this model rep-
resents yields at or slightly below 
the current normal yields. High 
1 vel fficiency repr s nts yi Ids 
b ing obtained currently by the 
top manag rs in the area. 
Crop Rotations 
Classes of cropland, within the 
soil typ previously described, clif-
f r only b caus of an erosion haz-
ard. F asibl rotations were pre-
par d for land with 3% to 6% slope 
and land with I ss than 3% slope. 
These rotations ar presented in Ap-
p ndix tabl A-11. Information, pro-
vid d by agronomi t at South Da-
kota State University, indicates that 
approximately 86.3% of the Williams 
oil would have less than 3% slope 
(7). 
Th refore , it was assumed in this 
mod I that 431 acres of cropland 
had les than 3% slope and 69 
acr of cropland ranged from 3% 
to 6% slop . 
FORAGE ACTIVITIES 
It was assumed in thi model 
that 160 acres of native pasture 
land were in 25% condition. In thi 
condition " . . . red group plant 
or th short gra ses of the yellow 
group make up most of the vege-
tation. Unpalatable shrubs may be-
com mor abundant. Water run-
off and soil rosion i high ... " (8). A 
16 
deferred grazing activity was pro-
vided as one yst m of pasture 
production on gra sland in this 
condition. Five acres of such a 
system provid d for 1 acre of 
winter grazing, 1 acre of spring 
and summer pasture, 1 for late 
summer and fall grazing, 1 for 
hay, and 1 acre to be rested. Pro-
duction is estimated per acre of 
the ystem. 
A pasture renovation activity 
was provided as an alternative 
method of using the 25% condition 
gras land. In this activity the pas-
ture is inters eded with a mixture 
of blue grama, western wheatgrass, 
big blu stem, and green needle-
grass. Costs were amortized over a 
10-year period. The renovation ac-
tivity, wh n it comes into the plan, 
use one acre of 25% condition pas-
ture and produces one acre of 75% 
condition pasture. Another activity 
provided the alternative of using th 
25% condition pasture as it is. This 
was a continuou grazing program 
with relatively low production. 
Ther are 896 acres of native 
pasture land assumed to be in 75% 
condition. In this condition the 
range is made up of a large pro-
portion of palatable vegetation. 
,Many green ~oup and .rellow 
group plants are present. . . . 
slight erosion may be evident. The 
ground cover is still good and 
some mulch i pr ent ... " (8). 
Thr e activiti w re provided a 
alternative use of this pasture. 
One activity was a continuous 
grazing program with no fertilizer 
and the other wa a fertilized pas-
tur . The third activity was mak-
ing of native hay. 





or forag was tak n out of crop-
land u . This included er st cl 
wh atgra s. Brom -alfalfa, uclan 
gra , and Ru ian , ild rye. rest-
ed wh atgra pa tur provided 
grazing for a I-month p riocl in 
arly pring b tw n pril 15 and 
May 15. Thre activiti s w r in-
clud d for er ted wh atgra s pro-
duction. On wa for er ted 
wh atgra not f rtilizecl, a oncl 
wa for f rtiliz d crest d wh at-
grass, and a third wa er ted 
wh atgra -alfalfa mixtur . 
Brom -alfalfa may be produced 
und r two different managem nt 
programs. In on program the pa -
tur is rotation graz d and fertil-
ized. This program al o produce 
0.37 of a ton of hay p r acr by 
taking th fir t cutting from half 
th pa tur land at th b ginning 
of th a on. Th econd brom -
alfalfa program i continuous 
graz d and not fertilized. 
udan grass was includ cl as an 
acti it and it produc s 5 :M' 
of grazing in th p ridd from 
July 16 to August 31. 
The Ru ian \: i]d rye a tivity 
is only for fall grazing. It produces 
2 A M's per a re from S ptem bcr 
1 to October 31. 
Brom - alfalfa hay production 
may be carried out under two activ-
iti s. On u e f rtiliz rand th oth-
er u es no fertilizer. 
Aftermath grazing is produced 
by th u of corn tubbl , mall 
grain tubbl , and alfalfa hay 
ground. complet list of the ac-
tiviti s in lud d in th model for 
forag produ tion i pr ntecl in 
App ndix tabl -11. 
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Pasture production was m asur-
cl in animal unit months ( UM's) 
according to the formula: 1 
(Animal Unit) (Month) = AUM' per acre 
Acre 
orage production was c timat-
ecl on a s asona] ba i . Likewise, 
th forage r quirem nt for live-
stock w r distribut cl on a season-
al basis. 
U~.I's of pastur production by 
seasons served as intermediate pro-
ducts in thi mod 1. Tabl 3 pr -
s nts the stimat d easonal pro-
du tion of forag by th veral 
alt rnative pa tur program . 
Level of Efficiency 
11 forag activiti s d scrib d 
in tabl 3 wer included in the 
model with all thr l v ls of crop 
produ tion effi:ci ncy. Variations 
in produ tion of th forag pro-
grams ar th result of f rtiliza-
tion , rotation grazing, or e ding 
mi ' tur . How v r, no att mpt 
wa mad input-out-
put data for forag activiti to 
correspond to the thr lev 1 of 
effici n y a stablish d in crop 
production. 
RESOURCE RESTRICTIONS 
R sourc r triction at th non-
zero 1 vel in this mod l w r the 
ba ic re ourc of land, labor, and 
capital. li ting of re our re-
striction i pr s nted in App ndix 
table A-11. 
Cropland Restrictions 
ropland restriction w re 69 
'An a nim al unit repre~ents 1,000 pound~ of 
li\' eweight. A 5 0-pound ~teer grazing for I 
month wo uld therefore require .5 A M\. A 
pa~ture that would carry a 1,000-pound cow 
for I month o n l acre would produce I AUM 
per acre. 
Table 3. Seasonal distribution of forage production per acre from various 
forage crops under different management programs, Hyde County 
Pasture Production 
Item 
Hay Pro- Apr. 16- May 16- July 16- ept. 1- Nov. 1- Season 
duction* May 15 July 15 Aug. 31 Oct. 31 Apr. 15 Total 
Tons 
Cre ted wheatgra s, 
not fertilized ....................... 1.0 
Cre ted wheatgrass, 
fertilized ---- ... ------------------ 1.52 
Crested wheatgrass 
and alfalfa .. - ------------------- 1.11 
Brome-alfalfa, rotation 
grazed, fertilized ....... ------ .37 
Brome-alfalfa, continuous 
grazing, no fertilizer ............ 
Sudan Grass .... ----------------------
Russian wild rye --·---------------·-
Native gra s, 75% condition, 
no fertilizer . 
Native gra s, 75% condition, 
fertilized ------ ------------------------
Native gras for winter grazing, 
(western wheatgrass) --------
Native gra s, 25% condition, 
continuous grazing -----------
Native gra s, 25% condition, 
deferred grazing .. ------- .16 
System production and grazing .0 3 .275 





High efficiency .. .. ------
Small grain tubble, all 
levels of efficiency ... -----
Alfalfa hay ground, not 
fertilized .. -···-····· ........... 
Alfalfa hay ground, fertilized 
H ay prod uction in gra shay equivalent tom. 
acr s of land with 3% to 6% slope 
and 431 acre of land with le s 
than 3% slop . ativ gras land 
wa restricted to 160 acr s in 25% 
condition and 896 acr s in 75% 
condition. 
Labor Restrictions 
Labor r triction , ere stab-
Ii hed on a monthly basis for the 
p riod of pril through Octob r. 
This wa a urned to be the criti-
cal period for labor requirement 
18 




1.667 .308 .417 2.392 
1.0 .75 .5 2.25 
5.0 5.0 
2.0 2.0 
.21 .16 .1 .47 
.41 .31 .21 .93 
.57 .57 
.07 .05 .03 .15 
.1 .06 .08 .12 .36 







Table 4. Hours of labor supply 
by periods. 
Oper- House-
ator wife Hired Total 
Labor Period Labor Labor Labor Labor 
April . ------------------ 300 25 200 525 
May - •------ ---· 300 25 200 525 
June ---------------- -- 300 25 200 525 
July 300 25 200 525 
Augu t 300 25 200 525 
eptember 300 25 200 525 
October .. 300 300 
ovember-
March 1200 1200 
TOTAL 3300 150 1200 4650 
and an activity could not nter 
the program if it required labor in 
any month beyond that available. 
Th supply of labor by periods is 
given in table 4. It was assumed 
that one full time operator would 
put in a 10-hour day, 25 days per 
month, during the p riod ovem-
ber through March. Five days 
would be taken for vacation dur-
ing this same period. The operator 
al o puts in a 12-hour day (300 
hours per month) for the period 
April through Octob r. Housewife 
labor is availabl in th amount of 
25 hours per month for the 
months of April through Septem-
ber. Hired labor may b employ d 
up to 200 hours p r month for the 
period April through September. 
Labor hired in any optimum plan 
was nbtracted from the functional 
value of the plan in th same man-
ner a fixed costs to arrive at net in-
com . The amount of labor hired 
varies between levels of efficiency 
and capital limitations. 
Capital Restrictions 
Capital restrictions w re impos-
d in the amounts of $5,000, $10,-
000, $15,000, $20,000, and an un-
limited amount. In situati,1ns with 
capital unlimited, a capital bor-
rowing activity was mployed with 
a 6% annual rate charged on all 
capital used. Therefore, wherever 
the term "unlimited capital" is 
mployed, it shall be taken to mean 
that capital will be mployed as 
long as the marginal r turn is at 
1 ast 6%. 
Capital used by activities in-
cludes total variable costs in crop 
and liv stock production plus an-
nual investment capital in live-
stock production. 
GENERAL ASSUMPTIONS 
This model assumed an owner 
operated ranch unit. o analysis 
was made of the effect of tenure 
upon resource use. Acreage allot-
ments for participation in govern-
ment programs were not assumed in 
this model. Government program 
restrictions and th ir eff ct upon 
ranch plans are left for further 
study and investigation. 
Th purchase of f ed grain, pas-
ture, or hay was not permitted in 
this model. Corn, oats, barley, and 
grain sorghum activities produce 
corn equivalent bushels of grain, 
which may be either f d to live-
stock or old. Livestock activiti s 




Pric lev ls in this study refl ct 
curr nt market prices for inputs 
and products. The set of price a -
sumptions is present d in App n-
dix table A-5. 
Agricultural Conservation Pro-
gram cost sharing was assumed for 
the pasture renovation activity. 
Payment of $6.00 per acr were 
subtracted from the total cost of 
pasture renovation. 
A given complement of machin-
ery was assum d to be owned by 
the op rator and it is as pr sent d 
in App ndix table A-10. Combin-
ing of small grain was custom hir-
ed. 
Fixed Costs 
Fi d costs were assumed to be 
the same for all optimum plans 
dev lop d for the 1,600-acre ranch 
unit. Depreciation on a given set 
of p rmanent improvements ade-
qua t to handle a maximum vol-
ume operation was assumed in this 
' housing, in uranc , inter st on in-
v stm nt, and d predation for 
machinery. 0th r fix d costs include 
land tax, liability insurance, f ncing 
co t , t lephon , l ctri ity, profes-
ional rvices, building d pr cia-
tion, and intere t on land capital. 
Fix d costs ar pr s nted in Appen-
dix tabl A-1. 
RANCH PLANS UNDER LOW LEVEL OF 
PRODUCTION EFFICIENCY 
LAND USE PROGRAM 
Optimum ranch plans und r a 
low efficiency lev I of production 
w r d velop d for five different 
1 v 1 of r tricti n on op rating 
capital. Tabl 5 pr nt the op-
timum land u program under 
$5,000, $10,000, $15,000 and $20,-
000 of op rating capital and un-
d r unlimit d capital. At levels of 
$10,000 or l s, no cropland wa 
us d for pa ture production, but 
with unlimited capital, 173.2 acres 
of cropland w r us d for pasture. 
If adequate capital i availabl , it 
is possibl to mak the inve tment 
in live tock which i n d d if 
pa tur is to be utiliz d. However, 
crop production has priority on 
capital use when capital limits 
production. 
When capital was not limited, 
brome-alfalfa, not rotated or f r-
tiliz d, provided most of the tame 
Table 5. O ptimum land use program under restricted capital si tuations, 
low efficiency level. 
Item 
Cropland in grain, 3-6% slope 
Corn grain . .... . ...... . 
Wheat ---······-··········· ........... ····-·-- ..... . 
Cropland in grain, under 3% lope 
Corn grain .. .. . .. ... . .. . 
Corn ii age .. ······-· ............................... . 
Barley .......... ·········-···········-············-·····-
Sorghum ......................................... . 
Total cropland in grain ···-·············-
Cropland in pa ture 
Brome-alfalfa, rotated and fertilized . 
Brome-alfalfa, not rotated or fertilized . 
Ru ian wild rye ..... . 
Total cropland in pasture . . ........... . 
TOTAL CROPLAND .. . . ............... . 
ative pa ture land 
75 % condition, not fertilized ........... . 
25% condition, deferred grazing ..... . 
Native hay ........................................ . 
Unused pasture .... . .............. . 
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pa hue. Only 4.4 acr of brome-
altalta w r f rtiliz d and rota-
tion graz d. Rus ian wild ry for 
lat fall grazing us d 52.2 acr s of 
cropland wh n capital wa not 
limited. 
Cropland was us d to produc 
corn, wheat, barley, and orghum. 
orghum wa · produc d only at 
low 1 vel of apital availability. 
Thi wa du p rtly to th pattern 
of labor u . With f w r numb r 
of livesto k includ d in the plan 
at low 1 v 1 of capital availability, 
th r wa m r labor a ailabl for 
om and rghum. Both of th s 
crop r quir mor labor than bar-
1 y production. 
ative pa ture land in 25% con-
dition was utiliz d in very in-
tanc through a d f rr d grazing 
y t m. Th r w re th alt rnativ 
of grazing pa ture continuou ly or 
r novating it by int r-s eding. 
Wh n op rating capital wa limit-
d to $5,0 0, a portion of th pas-
tur was l ft unu d. Th se fig-
ur indi t that at v ry low 1 v-
1 of capital availabilit , th more 
profitabl inv tm nt ar in crop 
production rath r than liv stock. 
Th re wa no er t d wh at 
gra produ tion for arly pring 
grazing includ d in th optimum 
plan. Th mod 1 provid d for thr 
alt rnati manag m nt programs 
in er t d wh atgras production 
and long r grazing p riod for 
liv tock to utiliz arly spring 
pastur . 
LIVESTOCK PROGRAM 
The optimum b f production 
program at a low ffici ncy 1 v 1 
of produ tion is pr nt d in tabl 
6. With unlimit d capital, an 5-
cow h rd und r a 5}-month graz-
ing program (P-35)2 wa a ba ic en-
terpris . Fifty calv w re wint r-
d on pa ture and hay (P-47) and 
11 calv w r put into a drylot 
fatt ning program (P-59). Th 50 
calv s w nt into a summ r graz-
ing program th following spring 
(P-49). They w r grazed for 4k 
month and th n pl c d in a dry-
lot fatt ning program ( P-5 ) . Total 
op rating capital mployed in an 
unJimit d apital situation wa 
$34,579. 
When operating capital was r -
strict d to $20,000 th b f cow 
h rd was r due d to 45 cows. All 
of th 32 calve w r plac d in a 
wint ring program and graz d th 
following umm r for 4} month . 
At the nd of th p riod, on alf 
wa sold and th r maining 31 
w r plac d in a drylot fattening 
program. 
~The number in pa ren the~es refe rs to the activ-
ity o r proce~s nu mber as i<le n tifie<l in Append-
ix table A-12 . 
Table 6. Optimum beef production program under several restricted 
capital situations, low efficiency level. 
Item Unit 
Cow-calf herd, 5 Yi month grazing ------ Head 
Winter calf on pa ture and hay ------ ----- Head 
ummer graze yearlings, 4Y2 month __ Head 








Capital Limits (Dollars) 
10,000 15,000 20 000 Unlimited 
23 35 45 85 
17 25 32 50 
17 25 32 50 
0 14 31 50 
0 0 0 11 
Wh n capital wa r stri t d to 
$15,000 th cow h rd was forth r 
r due d to 35 cow . II of the 25 
calves wer wint r d and th n 
graz d the following summ r. How-
ev r, at the nd of the grazing 
p riod, 11 of the calv s were sold 
directly off th grass and 14 w re 
placed in a drylot fatt ning pro-
gram. 
"ith a capital r triction of $10,-
000 the cow h rd wa reduc d to 
2.:3 and all th calves wer wint r-
ed and grazed the following um-
mer. All calv w re old at th 
end of th grazing period. 
capital r triction of $5,000 
reduc d the cow h rd to sev n. 
11 calves w r wint r d, graz d 
the following umm r for 4} 
months and th n old off grass. 
PASTURE PRODUCTION, 
UTILIZATION 
The patt rn of pa ture pr duc-
tion and utilization chang d ach 
tim the live tock program was al-
t red as a re ult of diff ring capital 
r strictions. Total acr s of pa tur 
und r ea h of th diff r nt capital 
situation ar present d in tabl 
5. Th s a onal patt rn of pa tur 
production and use und r a low 
1 vel of production ffici ncy, is 
pr ent d in tabl 7 only for th 
unlimited capital situation. 
ighty-five cows in the cow 
h rd, plus 50 calves from th pr -
Table 7. Pasture production and utilization with low level efficiency in 
crop and livestock production, capital unlimited. 
Pasture Production 
Hay Pro- May 16- July 16- ept. 1- Nov. 1- ea on 
Item Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Tons A.U.M. A.U.M. A.U.M. A.U.M. A.U.M. 
Tame pasture 
Brome-alfalfa 
rotated and fertilized 4.4 1.6 7.3 1.4 1.8 10.5 
Brome-alfalfa 
not rotated or fertilized 116.6 116.6 7.4 5 .2 262.2 
Ru ian wild rye 52.2 104.3 104.3 
Native grass 
75 % condition 
not fertilized _ 572. 120.3 91.6 57.2 269.1 
25% condition 
deferred grazing 160.0 25.6 16.0 9.6 12.7 19.2 57.5 
Hay 323.2 25 .5 
Crop aftermath 
Corn tubblc 217.6 65.3 65.3 
mall grain tubble 97.0 9.7 9.7 
TOTAL 2 5.7 260.2 199.7 234.2 4.5 77 .6 
Live tock enterpri es Head 
Cow-rnlf, 5 Yz month 
grazing 5 230.7 197.4 147.7 197.1 542.2 
Winter calf, 
pa ture and hay 50 17.6 4.5 4.5 
ummer graze yearling , 
4 Yz month 50 10.0 62. 52.0 37.1 151.9 
Fatten yearlings 50 11.6 
Fatten October calf 11 15. 
TOTAL 2 5.7 260.2 199.7 234.2 4.5 77 .6 
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vious y a·r' s calf arop required 
260.2 AUM's of grazing b tween 
May 16 and July 15. This was sup-
pli d by a brome-alfalfa pasture, 
a d f rred grazing syst m on 160 
acre of 25% condition pasture, 
and also 573 acres of native grass-
land in 75% condition. There were 
.323.2 acres of nativ grassland 
u ed only for hay production. Only 
1.6 tons of the required 285.7 tons 
of hay were suppli d by tame for-
ages. 
During the July 16 to August 31 
grazing p riod the pasture syst m 
remained unchang d. 11 r quired 
production was still supplied by 
th brome-alfalfa and native gra s-
es xc pt that 9.7 AUM's of aft r-
math grazing was obtain d from 
small grain stubble. 
During the period S ptember 31 
to October 31, a Russian wild rye 
pasture supplied 104.3 AUM's of 
fall grazing. Th balance of the 
grazing during this p riod was 
from brom -alfalfa and native 
grassland. 
Calv s to b wintered from 
Novemb r 1 to April 15 requir d 
84.5 AUM's of pasture. This was 
suppli d by wint r pastur on na-
tiv grass and aft rmath grazing 
in th corn tubble. The cow herd 
was wintered on hay from ovem-
b r 1 to May 16. 
OPERATING STATEMENT 
An operating statem nt for op-
timum ranch plan under ach of 
the fiv different levels of capital 
r striction is presented in table 8. 
This table shows that gross receipts 
declin d from $22,497 with un-
limited capital to $13,227 when 
capital was restrict d to $5,000. 
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Operating exp nses and fix d ex-
pen s w re subtract d from gross 
r ceipts. The remaining amount 
repr s nts the return to op rator's 
land, labor, capital and manage-
m nt. Thi is the figure commonly 
referr d to as net ranch incom . 
t ranch income rang s from 
$6,00 und r a capital r striction 
of $5,000 to $11,296 wh n capital 
is unlimited. 
A charge on the resources used 
'in th busin ss was subtracted 
from n t ranch income. A 6% 
charge was made on operating 
capital. 4% charge was made on 
all land capital. Op rator labor 
used by the plan was charg d at 
th rate of $1.50 per hour. After 
subtracting th se charg s, residual 
return is id ntified as r turn to 
manag m nt. Th return to man-
ag ment was negative at a $5,000 
capital restriction. This means that 
the operator earned a rate of return 
from his re ources which was 
somewhat less than that previously 
describ d as a charge for th use 
of th se resources. Manag ment 
return was greatest at a capital 
limit of $20,000. It declined from 
$1,527 to $1,209 a the capital lim-
it mov d from $20,000 to $34,579. 
The higher 1 vel of capital use 
would not b undertaken at a low 
level of fficiency unless on is 
willing to accept a low r rate of 
return on r ources than is r c iv-
ed at th $20,000 capital level. It 
is al o hown in tabl 8 that the 
marginal value product d dined 
as mor and more capital was made 
available. With unlimited capital 
th marginal value product declin-
ed to 6 c nts. This was a charge 
mad on the u e of capital in the 
capital borrowing activity. 
Pa ture land and labor r sources 
in u e d din d as capital b came 
more limited. However, as shown 
in tabl 5 all cropland wa fully 
mploy d at all 1 v 1 of capital 
r triction. 
Table 8. O perating statement for optimum ranch plans wi th low efficiency 
in crop and livestock production under several capital limiting situa tions. 
Capital Limit (Dollars) 
Item 5,000 10,000 15,000 20,000 34,579 
Corn sold __ ----------··---· ___ ------------
Barley old ____ -------·-------------------- _ 
Sorghum sold ____ __ ---------------------
Wheat sold --·- __ ----·-----------
Yearling sold off gras --------------
ale of fattened yearling -----------
Sale of fattened calves ____ ------·-
Cull cow ales -· ---------------- _ 
Gross receipts ------··-·····--·-------· 
Operating expen e * _ ----------------
Fixed expenses ------------ ------ ---
Return to operator' land, 
labor, capital and mgt. _______ 
Interest on operating 
capitalt @ 6% ------ ---------------
Intere t on land capital 
( 95,40 @ 4% ) --------· ---------
Value of operator ]abort ......... 
Return to managem nt ____ -----
MVP on operating capital§ -------
Hour of labor used --· __ ------- _____ 
Acre of cropland in u e --------------
Acres of native pasture 
land in u e _ _ _____ .. _ ------------


















590 1,1 4 
0.31 0.21 


































I Operating capital included all variable costs in crop and livestock production plu annua l in vest-
ment capital in livestock. (Excluding feed produced and fed.) 
!H urs of operator labor u ed by the plan @ 1.50 per hour. 
§ hadow price . 
RANCH PLANS UNDER MEDIUM LEVEL PRODUCTION EFFICIENCY 
LAND USE PROGRAM 
Th optimum land u e program 
und r five cliff r nt l v 1 of cap-
ital r stri tion is pr s nt d in 
tabl 9. Wh n capital i not limit-
d , 125.5 acres of cropland is 
u d to produce tam pa tur un-
d r an a um d medium 1 v 1 of 
production ffici ncy a compar d 
to 173.2 acr of pa ture und 
24 
as um d low 1 vel of production 
ffici ncy. Brom -alfalfa and Rus-
ian wild rye ar th main pa tur 
crop produc d at both fficiency 
1 v l . How r, und r a medium 
1 vel of production effici ncy all 
of th brome-alfalfa is f rtilized 
and rotation grazed , whil at a low 
1 v 1 of fficiency only 4.4 acr of 
th brome-alfalfa is rotation grazed 
Table 9. Optimum land use program under restricted capital situations, 
medium efficiency level. 
Item 5,000 
Cropland in grain, 3-6% slope 
Corn grain -------·- ·- ---- ------··----·-- 34.5 
Corn ilage -------------------···-----·-··-··-·-·····-- 0.0 
Wheat ---·--------------------------------------------- 34.5 
Cropland in grain, under 3% lope 
Barley ---- -------------------------·--·-------------...... 0.0 
Flax ---------------------------·-------------------------·- 0.0 
Sorghum ------------------------------------------------ 278.0 
Wheat ------------------------- ····------------------ 102.0 
Fallow --------------------------------------------------- 51.0 
Total cropland in grain -------------------- 500.0 
Cropland in pasture 
Brome-alfalfa, rotated and fertili zed ____ 0.0 
Crested wheat, fertilized --------------------- 0.0 
Russian wild rye ---------------------------------- 0.0 
Sudan grass ------------------ ------------------------ 0.0 
Total cropland in pasture --------------- 0.0 
TOTAL CROPLAND ----·------------------------- 500.0 
Native pasture land 
75% condition, not fertilized -------------- 0.0 
25 % condition, deferred grazing ------- 0.0 
Winter grazing ---------- ·----· ---------- -------- 0.0 
Native hay ---- -------···--------··-----····-------- 0.0 
Unused pa ture ------------··-----·-------- ---- 1056.0 
TOTAL NATIVE PASTURE LAND ___ 1056.0 
and fertilized. Eight acres of u-
dan grass for a suppl mental sum-
mer pasture was al o brought into 
the plan und ran unlimit d capital 
situation. 
Barley and sorghum were the 
nain grain crop produced und r an 
unlimit d capital ituation. How-
ever, flax r placed barley as a grain 
crop when capital was r strict d. At 
the lowest level of capital restric-
Capital Limits (Dollars) 
10,000 15,000 20,000 Unlimited 
Acres 
34.5 34.5 31.2 32.2 
0.0 0.0 3.3 2.3 
34.5 34.5 34.5 34.5 
0.0 0.0 0.0 104.2 
125.2 138.6 153.7 0.0 
302.2 284.8 272.3 201.3 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
496.4 492.4 495.0 374.5 
0.0 0.0 0.0 55.1 
3.6 7.6 0.0 0.0 
0.0 0.0 5.0 62.3 
0.0 0.0 0.0 8.1 
3.6 7.6 5.0 125.5 
500.0 500.0 500.0 500.0 
300.9 777.4 763.9 558.6 
160.0 160.0 160.0 160.0 
0.0 3.5 24.6 0.0 
13.3 63. 107.5 337.4 
581.8 51.3 0.0 0.0 
1056.0 1056.0 1056.0 1056.0 
tion ($5,000) a wh at-wh at-fallow 
rotation replaced flax as a grain 
crop. 
It is observ d in table 9 that the 
160 acres of pasture land in 25% con-
dition wa utilized through a de-
ferr d grazing program in very in-
stance except at the $5,000 capital 
limit. At this low limit no livestock 
was produced and all pasture land 
was idle. 
Table l 0. Optimum beef production program under several restricted 
capital situations, medium efficiency level 
Item Unit 
Cow-calf herd, 5Y2 month grazing ____ Head 
Winter calf on pasture and hay __________ Head 
Summer graze yearlings, 6Y2 months __ Head 
Summer graze yearlings, 4 Yz months Head 
Fatten yearlings -------·- _____ ------------------- Head 










Capital Limits (Dollars) 
10,000 15,000 20,000 Unlimited 
12 26 34 88 
9 19 25 18 
9 19 0 0 
0 0 25 18 
0 0 25 18 
0 0 0 47 
LIVESTOCK PROGRAM 
Table 10 shows that a cow-calf 
herd under a 5J~-month grazing pro-
gram ( P-39) was the basic nt r-
prise at a medium I ::.vel of efficiency 
just as it was at the low level of ffi-
ci ncy. When capital was unlimited, 
cows, producing 65 calves avail-
abl, for mark t, wer brought into 
the optimum plan under the medi-
um level of effici ncy. This is ap-
proximat Iy the same ize cow herd 
as was maintained under a low level 
of production effici ncy. How ver, 
under the medium 1 vel of efficien-
cy more calves wer placed into the 
fatt ning program with fewer calves 
b ing winter d and ummer grazed. 
Under an unlimited capital situa-
tion, 18 calves were wintered on 
pasture and hay (P-51), graz d th 
following ummcr for 4J~ months 
( P-53), and then finish d in a dry-
lot fattening program ( P-60). 
When operating capital was lim-
ited to $20,000, the cow herd was 
reduced to 34 and the calf fatt n-
ing activity was dropp d. All of the 
25 calves wer winter d on pasture 
and hay, grazed the following sum-
m r for 4~ month and finished in a 
fattening program. 
At a $15,000 capital restriction the 
cow h rd was r duced to 26 cows. 
o fattening activities w re carried 
out. All of the 19 calv were win-
ter don pasture and hay. They were 
graz d the following ummer on a 
6M-month grazing period program 
rath r than a 4~-month program, 
Table 11. Pasture production and utilization with medium level efficiency 
in crop and livestock production, capital unlimited 
Pasture Production 
Hay Pro- May 16- July 16- Sept. 1- Nov. I- Season 
Item Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Tons A.U.M. A.U.M. A.U.M. A.U.M. A.U.M. 
Tame pasture 
Brome-alfalfa, 
rotated and fertilized 55.1 20.4 91.8 17.0 23.0 131.8 
Sudan grass ----------·-·· ..... 8.1 40.5 40.5 
Russian wild rye -·-------- 62.3 124.6 124.6 
Native grass 
75% condition, 
not fertilized . __ ----· 558.6 117.3 89.4 55.8 262.5 
25% condition, 
deferred grazing --- 160.0 25.6 16.0 9.6 12.8 19.2 57.6 
Hay --------------------------· --· 337.4 269.9 
Crop aftermath 
Corn stubble .. ·--- 32.2 11.3 11.3 
Small grain stubble ..... 138.7 13.9 13.9 
TOTAL ----------· ... ----------····· 315.9 225.1 170.4 216.2 30.5 642.2 
Livestock enterprises Head 
Cow-calf, 5Y2 month 
grazing --------·- 88 236.4 202.1 151.3 202.3 555.7 
Winter calf, pasture 
and hay ___ . 17 6.3 30.5 30.5 
Summer graze yearling , 
4Y2 months .... _______ 17 3.8 23.0 19.1 13.9 56.0 
Fatten yearlings ____ -···· 17 3.1 
Fatten October calf 48 66.3 
TOT AL ··········-- .. ··--· ----····· 315.9 225.1 170.4 216.2 30.5 642.2 
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and sold. This r quired the produc-
tion of some crest d wheatgras for 
early ·pring grazing. 
At a $10,000 capital restriction, a 
12-cow herd wa maintained. 11 of 
the calves w r winter d on pasture 
and hay, C1razed the following sum-
mer on a 6Jf-rnonth grazing program, 
and sold. 
Brome-alfalfa hay was made at the 
start of the ea ·on on one half of the 
55 acr s that wa u ed for pasture. 
Thi · pasture wa under a rotational 
arazing ystem and cattle grazed 
half of th pasture at a time. 
Eight acres of udan grass provid-
,d 40.5 UM' of supplemental 
o liv stock was produced at a 
$5,000 re tri tion on o p e r a t i n g 
capital. 
grazing from July 16 to August 31. 
There wa als 13.9 A UM' of after-
math grazing on small grain tub-
ble during this sam p riod. 
PASTURE PRODUCTION, 
UTILIZATION 
The easonal pattern of forage 
production and utilization for an un-
limit d capital situation is pres nted 
in table 11. Hay production was pri-
marily from nativ gra sland. 
two acres of Ru ian wild ry pas-
ture furnish d over half of th r -
quir d grazing during Sept rnber 
and Octob r. Aft r O tober 1, the 
cow h rd wa winter don hay. Win-
ter grazing was needed only for the 
curr nt calf crop and this was up-
Table 12. O perating statement for optimum ranch plans with medium 
efficiency in crop and livestock production under several capital 
limiting situations. 
Item 
Corn old ......... ..... ........................... .. ........ 1,214 
Barley sold .... . .................................................. 0 
orghum old .. ........... .. .......... ................... 9,21 
Wheat sold .......... ............................................. 5,217 
Flax old .. ........ ............. ............. 0 
Yearling old off gra s .. .... ........... .... 0 
Cull cow ales .... ..... .. . .................. ............ 0 
Sale of fattened yearlings . ····-····················· 0 
Sale of fattened calve~ ...... ................ .............. 0 
Gros receipts .... .......... ................. ..... ....... 15,649 
Operating expen e * ........................................ $ 5,255 
Fixed expen es ........ .. ............................ 4,09 
Retutn to operator' land, 
labor, capital and mgt. .... ...... ... ......... .. 6,296 
Intere t on operating capital I @ 6% 300 
Intere t on land capital ( 95 ,40 @ 4% ) .. .. 3, 16 
Value of operator' ]abort . . ....... 1,4 7 
Return to management ........................... 693 
MVP on operating capital ................ ............ 1.14 
Hour of labor used .... ... ............. ...... ............ 1,159 
Acre of cropland in u e ....... ......... ......... ........ 500 
Acres of native pa ture land in use 0 
Hired labor included. 





















































































t Operating capital included all variable co~t in crop and livc~tock production plu annual inve t · 
mcnt capita l in livestock. (Excludi ng feed produced a nd fed.) 
t H oun, of operator labo r u ~c<l by the plan @ 1.50 per hour. 
§ hadow price. 
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plied by winter pasture on the 25% 
condition pa ·ture land and by graz-
ing corn stubbl . 
OPERATING STATEMENT 
Th operating stat m nt for m 
dium l vel ffici ncy in crop and 
liv tock production i pr nted in 
table 12. Tro s r c ipt rang d from 
. 15,649 und r a $5,000 capital r -
stri tion to $26 744 when capital wa 
unlimit d. t ranch incom rang d 
from $6,296 to $12,749 for the cor-
re p nding capital r striction situ-
ation . It will b not d h r that n t 
ranch income wa 40.2% of the gro 
rec ipts und r a $5,000 capital r -
tricti n compar d to 47.7% wh n 
capital wa unlimit d. Thi i b -
cau fi ed exp nses do not decline 
a · capital b com more limit d. 
Management r turn at a m dium 
1 v l of production fficiency was 
positiv at all fiv of th capital lim-
iting situations. Under a low lev 1 of 
"fficiency, r turn to management 
was n gative at a $5,000 capital re-
triction. When capital was not lim-
it d th optimum plan under a me-
dium 1 1 of ffici ncy had a net 
ranch in om that was $1,453 higher 
than that under a low 1 vel of ffi-
ci ncy. 
Th pa tur land and labor re-
·ource in u e d clined a capital be-
came mor limiting. Howev r, all 
cropland wa fully employed at all 
capital 1 v 1 . 
RANCH PLANS UNDER HIGH LEVEL PRODUCTION EFFICIENCY 
LAND USE PROGRAM 
L ' cropland wa u d for pro-
duction of forage crnps wh n a high 
28 
1 v J of production fficiency was as-
um d than wh n a m dium or low 
level wa a sumed. Table 13 shows 
that land with a 3% to 6% slop was 
put into a corn-wheat rotation 
( P-30 ) at all capital 1 vels. How-
v r, at a $5,000 capital limit, 37 
acre of loping land was left idle. 
Th capital inv tment per acr in 
f rtiliz r, and oth r input , was 
great r at high 1 v 1 of efficiency. 
All a ailable capital was us d in 
rop production and sloping land 
wa · th fir t to ome out of produc-
tion wh n capital wa limit d. 
Wh n capital wa not limit d, the 
optimum plan call d for 19 acre of 
Ru ian wild ry ( P- 1) and one 
acre of brome-alfalfa pa ture ( P-78 ) 
to b produc don cropland. Th 411 
acre of 1 v 1 cropland w re u d to 
produc 294 acr of com ( P-23 ) 
and 117 acre of flax ( P-27 ) . orn 
,..1 
Table 13. Optimum land use program under restricted capital situations, 
high efficiency level 
---------
Item 
Cropland in grain, 3-6% lope 
Com grain .... --------
Wheat .. ---· _ --------------···-····-------······-·· 
Unu ed cropland _________ _ 
Cropland in grain, under 3% lope 
Corn grain _________ .... ___ __ ···--· 
Corn ilage ..... -----------··········· ··········-···-
Flax ············-- ···--·-----··· ·····-······---···· .. 
Wheat .... __________ ·······---·······--------····--·-
Fallow _____ __ 
Total cropland in grain ............. . 
Cropland in pasture 
Brome-alfalfa, rotated and fertilized 
Rus ian wild rye ········-· .. ···-··· _____ _ 
Total cropland in pasture --------·-···-----
TOT AL CROPLAND ... . ___ --·-··· --····· 















75% condition not fertilized 0.0 
25% condition, deferred grazing ___ .... 0.0 
25% condition, renovated ____ . ... _ 0.0 
Native hay ____ . ______ .................... 0.0 
Unu ed pa ture _________________ ······----. 1056.0 
TOTAL NATIVE PA TURE LAND 1056.0 
acr ag incr a ed and Rax acreage 
cl er a d a capital b cam mar 
limiting. t a $5,0 capital limit, 
crop production on I v l land shift-
,d to wheat production. wheat-
wh at-fallow rotation wa us d ( P-
24 ) . 
LIVESTOCK PRODUCTION 
Table 14 pre nt th optimum 
b f production plan for th high 
,ffici ncy 1 1 program. A cow-calf 
herd, und r a 5J~-month grazing 
a pit al Limit (Dollar ) 














































































pr gram ( P-43 ), was th basic liv -
' tock nterpri . H w r, th ize 
of th cow herd was maller at a high 
1 vel of production ffi i ncy than at 
either th m dium or low 1 v Is of 
cffici ncy. At high 1 v 1 of ffici n-
cy, crop production b cam more 
comp titiv with liv tock and for-
ag f r th u e of cropland. Th 
live to k a tivity was limit d to that 
which oul<l be upport d by native 
gra land. 
When capital was unlimited, a 
Table 14. Optimum beef production under several restricted capital 
situations, high efficiency level 
--=====---=== 
Capital Limit (Dollars) 
Item Unit 5,000 10,000 15,000 20,000 Unlimited 
Cow-calf herd, 5Y2 month grazing Head 0 5 15 26 53 
Winter calf on pa ture and hay .. Head 0 4 12 20 40 
Summer graze yearlings, 3 Y2 month Head 0 4 12 20 40 
Fatten yearling ----·-··· ·- Head 0 4 12 20 40 --
29 
cow herd of 53 cow was brought in-
to the optimum plan. All calves were 
wint red on pasture and hay ( P-55) 
and grazed the following summer 
( P-57 ) from May 15 to eptember 1. 
Summ r graz d yearlings c.ame off 
crras Sept mber 1 under a high f-
ficiency program. This compar d to 
Octob r 1 for a low and a m dium 
level effici ncy program. At th end 
of the summer grazing p riod, the 
calves w re put into a drylot fatten-
ing program ( P-62). 
Wh n the capital restriction was 
reduced to $20,000, th cow h rd 
was r duced to 26 cow . All of th 
calves w re wintered, summer 
graz d, and fattened at the nd of 
th summer grazing period. 
The cow herd was reduc d to 15 
cows when capital was r tricted to 
$15,000. A $10,000 capital limit 
further reduc d th cow herd to five 
cows. In ach cas th calves were 
wint r don pasture and hay, grazed 
for 3}~ months in the summer, and 
th n placed into a drylot fattening 
program. 
At a $5,000 capital limit there 
was no livestock production. 
PASTURE PRODUCTION, 
UTILIZATION 
Pastur production and utiliza-
tion data for an unlimited capital 
situation are pres nted in table 15. 
Practically all forage production 
was from nativ gra sland. One acr 
of brome-alfalfa ( P-78) and 18.9 
acres of Ru sian wild rye ( P-81) 
were produced on cropland. 
N ativ grassland in 25% condition 
( P-98 ) was renovated under a high 
level of ffici ncy in crop and liv -
stock production. This involves in-
ter eeding with nativ gras es. R n-
ovation did not nter the optimum 
plans at ither a low or medium level 
of effici ncy. 
alv s, wintered from November 
Tab le 15. Pasture p rod uction a nd ut iliza t ion w ith high level effi ci e ncy in 





Ru ian wild rye 
Native grass 
75% condition, not fertilized 
25% condition, renovated . 
----------===== 
Hay Pasture Production 
Pro- May 16- July 16- Sept. 1- Nov. 1- Season 
Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Tons A.U.M. A.U.M. A.U.M. A.U.M. A.U.M. 
1.0 0.4 1.7 0.3 0.4 2.4 
18.9 37.8 37.8 
679.5 142.7 108.7 68.0 319.4 
160.0 33.6 25.6 16.0 75.2 
Hay ---- ... --- -- .......... 216.5 173.2 
Crop aftermath 
Corn stubble . ... -· --------------·-- 1 1.0 72.4 72.4 
Small grain stubble .................... 34.5 3.5 3.5 
TOTAL .. ------ --------·----·····-··--- 173.6 178.0 138.1 122.2 72.4 510.7 
Live tock enterpri e Head 
Cow-calf, 51;i months grazing .. 53 143.1 122.4 91.6 122.2 336.2 
Winter calf, pa ture and hay ... 40 14.6 72.4 72.4 
Summer graze yearlings, . 
31;:z months ............ - ---··· 40 9.2 55.6 46.5 102.1 
Fatten yearlings ····-- ·-·----·· 40 6.7 
TOTAL -----·--···------------ 173.6 178.0 13 .1 122.2 72.4 510.7 
-=-
30 
Table 16. Operating statement for optimum ranch plans with high 
efficiency in crop and livestock production under 
several capital limiting situations. 
Item 
Corn sold ................................................. . 
Flax old ........................................ . 
Wheat sold ........................ . 
ale of fattened yearlings ....... _ .................. . 
Cull cow ale ............................. . 
Gro s receipts .... . ................................ . 
Operating expen e * .. .. .... . ........................ . 
Fixed expenses . .. . 
Return to operator's land, labor, 
capital, and management .... ... . .......... . 
lntere t on operating capital I· @ 6°,0 
Interest on land capital ( 95,40 @ 4%) 
Value of operator's )abort 
Return to management ....................... . 
MVP on operating capital ............................ . 
Hour of labor u ed ... .. 
Acres of cropland in u e .. 
Acre of native pasture land in u e 



















Capital Limit (Dollars) 




3,179 10, 23 
361 1,231 
25,693 32,129 
,2 0 ,997 11 ,057 
4,09 4,098 4,098 
11 ,152 12,59 14,110 16,974 
600 900 1,200 1,949 
3, 16 3,816 3,816 3, 16 
1,746 2,039 2,334 2,967 
4,990 5, 43 6,760 ,242 
0.30 0.30 0.30 0.06 
1,333 1,536 1,742 2,221 
500 500 500 500 
130 414 705 1,056 
I Operating capital included all variable costs in crop and live tock production plus annual inv~t· 
ment capital in live~tock. ( xcludin r feed produced and fed.) 
t l lour~ of operator labor med by the plan @ · 1.so per hour. 
§ hadow price. 
l to April 15, obtain d all of their 
razing from corn stubble. 
OPERATING STATEMENT 
Tabl 16 how that gro s receipts 
ranged from $15,620 at a $5,000 
·apital r tri tion to $32,129 when 
capital wa unlimit d. A n t ranch 
in com of $16,974, wh n capital was 
unlimited, is $5,67 above that ob-
tained under a low 1 v 1 of produc-
tion fficiency. It is $4,225 above 
that obtained by a medium le cl of 
production efficiency. 
Th land and labor r sourc s in 
use d clin cl as capital b came 
more limited. At a $5,000 capital 
limit only 747 hour of labor were 
u ed. o liv stock wa produced at 
thi le el, and, con qu ntly, no 
pa ture land wa us d. Thirty- v n 
acres of ropland w r a] o idle 
wh n capital wa re tricted to 
$5,000. 
RANCH PLANS UNDER VARIABLE LEVELS 
PRODUCTION EFFICIENCY 
It i theor tically pas ib] for an 
optimum plan to include one ent r-
pris at a high effici ncy level and 
:moth r ent rpri at a low fficien-
cy 1 v 1. This would happen if th re 
31 
ar any supplem ntary or comp] -
m ntary r lationships b tw en the 
nt rprise in the us of ranch re-
source . To determin if any such 
r lation hips xist d, a program-
ming model was pr pared which in-
clud d activities at all l v ls of ffi-
ci ncy. Th ffici ncy 1 vels wer 
thus p rmitt d to vary and the 
1 ction of fficiency levels for th 
optimum plan wa given over to 
th linear programming procedur . 
U e of cropland, when efficiency 
levels w r p rmitt d to vary, r -
ult d in a high lev 1 of ffici ncy at 
all 1 v l of capital re triction ex-
c pting the $5,000 1 vel. Table 17 
shows that when capital was lim-
it cl to $5,000, corn wa produced at 
a medium 1 vel of efficiency. L s 
capital input in th way off rtiliz r 
and ch micals for corn production 
w r r quir d at a medium 1 vel of 
ffici ncy than at a high ] vel of 
effici ncy. Consequently, und r a 
v ry limited capital ituation, great-
r returns to capital w re r alized 
by hifting to th m dium 1 vel ffi-
ci ncy in corn and producing wheat 
rather than flax. 
Table 18 shows that capital was 
added beyond the ropping pro-
gram by first investing in low st 
fficiency liv tock. Under a 
$5,000 capital restriction, no live-
tock was produced. Wh n the 
op rating capital availabl was 
increa ed to $10,000, a 7-cow 
h rd at a low ffici ncy 1 vel was 
includ d in th optimum plan. 
The calv s from thes s v n cows 
w re wintered and then summer 
grazed. At a $15,000 capital level 
th ame basic livestock program 
was carri d out xecpt that the cow 
h rd was incr ased to 22 head. 
When $20,000 of capital was avail-
able, the cow herd was expanded 
Table 17. Optimum land use program under various capital limiting 
situations, efficiency level variable. 
Capital Limit (Dollars) 
Item 5,000 10,000 15,000 20,000 Unlimited 
Cropland in grain, 3-6% slope 
Corn grain ........ .......... .. . . ....................... . 
Wheat ................................................. . 
Cropland in grain, under 3% slope 
Corn grain -····-· .... ........... ..... . ............ . 
Corn ilage .................................................. . 
Flax ... ..... . ............................................... . 
Wheat ....................................................... . 
Fallow ..... .... . ..................... . 
Total cropland in grain ........................... . 









Brome-alfalfa, rotated and fertilized . ....... 0.0 
Ru sian wild rye ........ --· .. ... .. ................ 0.0 
Total cropland in pasture ....................... 0.0 
TOT AL CROPLAND .. .. ........................ 500.0 
Native pa ture land 
75% condition, not fertilized .. .... ................. 0.0 
25% condition, deferred grazing .. ···········-· 0.0 
25% condition, renovated ............................ 0.0 
Native hay .... ..... .......... ........................... 0.0 





















































TOTAL NATIVE PASTURE LAND ..... .. 1056.0 1056.0 1056.0 1056.0 




















Table 18. Optimum beef production program under several restricted 




Cow-calf herd, 5 1/2 month grazing -· __ Low 
Cow-calf herd, 5 Yz month grazing High 
Winter calf on pasture and hay __ _ __ Low 
Winter calf on pa ture and hay -· ---------- High 
Summer graze yearling , 4 1/2 months . ___ Low 
Summer graze yearlings, 31h months __ High 
Fatten yearlings -------------·-· _______ ------ _ _ High 
by adding high producing b ef 
cow . Tw nty- ix cow at a low 
1 v 1 of production ffici ncy and 
ight cows at a high 1 vel of f-
fici ncy w r included in the herd. 
In addition the calv s from the 
high ffici ncy ows w r fatt n-
e<l at th nd of the umm r grazing 
p riod. U nd r an unlimited capital 
situation, all be f production was 
carri d out at a high 1 v 1 of f-
fici ncy. A 53-cow h rd und r a 
5~-month grazing program wa in-
clud d in the optimum plan. It is 
Capital Limits (Dollars) 
5,000 10 000 15,000 20,000 Unlimited 
(Number of Head) 
0 7 22 26 0 
0 0 0 53 
0 5 16 18 0 
0 0 0 6 40 
0 5 16 18 0 
0 0 0 6 40 
0 0 0 6 40 
th sarn program a pre nted for 
the unlimited capital ituation in 
tabl 14 wh n all livestock pro-
grams could nter the optimum 
plan only at a high ffici ncy level. 
W h e n ffici ncy levels w re 
variable, and capital was not limit-
d, th optimum plan select d high 
efficiency cow . Wh n capital was 
limited, a larg r h rd could be 
maintain d if low ffici ncy cows 
wer u d rath r than high effi-
ci ncy cow and more acres of 
grassland could b utilized. 





rotated and fertilized ----·----------
Ru ian wild rye ---·--------- ·--·----
Native gra s 
75 % condition, not fertilized -··-
Hay ---- ·----- -----------------·· 
Crop aftermath 
Corn stubble ~---·- ·-··---------------·-----
Small grain stubble ------------··-· 
TOTAL ·---- ---------------------------···---
Live tock enterprise 
Cow-calf, 51/2 month grazing 
Winter calf, pa ture and hay _____ 
Summer graze yearlings, 
31/2 months ____ -------·--------------
Fatten yearlings -----------------------· 
TOTAL -··- ----- ---------------- ------
Pasture Production 
Hay Pro- May 16- July 16- Sept. 1- Nov. 1- Season 
Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Ton A.U.M. A.U.M. A.U.M. A.U.M. A.U.M. 
0.9 0.3 1.5 0.3 0.4 2.2 
18.8 37.6 37.6 
839.6 176.2 134.5 84.0 394.7 
216.4 173.1 
181.0 72.4 72.4 
34.5 3.4 3.4 
173.4 177.7 13 .2 122.0 72.4 510.3 
Head 
53 142.6 122.0 91.5 122.0 335.5 
40 14.8 72.4 72.4 
40 9.2 55.7 46.7 102.4 
40 6.8 
173.4 177.7 13 .2 122.0 72.4 510.3 
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Table 20. Operating statement for optim um ranch plans with variable 
efficiency in crop and livestock production under several capital 
limiting situations 
Item 
Corn sold --------------------------------·-·-----···--··-··---····· _ 
Flax sold ·- . --··· -·-· ····-····--· ·---········-·············--
Wheat sold ·- .......... ···········-······· . 
Sale of fattened yearlings .. -······--·····- ·---·----····-·· 
Cull cow ales _ __ . ......... -········---·· .......... . 
Yearlings sold off grass .. ---------------------------·····--· 
Gross receipts ... _____ ··-··--- .............. . 
Operating ex pen es* ..... . .... . .... . 
Fixed expen es . 
Return to operator's land, labor, capital, 
and management .. ------··-- __ ···- -·- ____ . 
Interest on operating capital I· @ 6% .. 
Intere t on land capital ( 95,40 @ 4%) .... 
Value of operator's labor+ ·--
Return to management . ·····-···-··---·--- ··-·-
MVP on operating capital§ -----------··-·-·······-···-----
Hour of labor u ed ·-··-·-··---·-··--·-· ···----- ·- ·-·------·· 
Acres of cropland in use ---·-·-····-·-···--·-·-·-·····-··---
Acres of native pasture land in use ·-·-··-----·····--











Capital Limits (Dollars) 
10,000 15,000 20,000 32,470 
16,357 15,354 $13,237 
4,501 5,147 5,166 
1,695 1,695 1,695 
0 1,669 10, 15 
161 793 1,230 
89 3,360 0 
23,612 28,01 32,143 
8,297 9,645 11,071 
4,09 4,09 4,098 
11,217 12,799 14,275 $16,974 
600 900 1,200 1,948 
3,816 3, 16 3, 16 3, 16 
1,836 2,331 2,676 2,964 
4,965 5,752 6,583 $ 8,246 
0.32 0.32 0.28 0.06 
1,398 1,747 1,9 4 2,219 
500 500 500 500 
224 718 1,056 1,056 
I Operating capital included all variable co~b in crop and live~tock pro<luction plm annual invc~t-
ment capital in livestock. (Excluding feed pro<luce<l an<l fed .) 
!Hours of operator labor use<l by the plan @ 1.50 per hour. 
§Shadow price. 
Table 19 presents the pasture 
program under an unlimited capi-
tal situation. All pasture produc-
tion was from nativ grassland ex-
cept for 0.9 of an acr of brome-
alfalfa and 1 . acr of Russian 
wild rye. It will again b observed 
that wh n all crop and liv tock 
activities are carried out at a high 
efficiency level, it became profit-
abl to renovat 160 acres of na-
tiv pastureland. 
Table 20 presents the cost and 
returns obtained in the optimum 
plans under various capital limit-
ing situation . Net ranch income 
ranged from $8,868 with a $5,000 
capital restriction to $16,974 when 
capital was not limit d. Manage-
ment returns under the corr s-
ponding capital limits rang d from 
$3,126 to $8,246. Land and labor 
resources in u e deer as d as cap-
ital became more limiting. All na-
tive pastur land was left idle at 
a capital restriction of $5,000. 
RANCH PLANS UNDER MIXED LEVELS OF 
PRODUCTION EFFICIENCY 
Ranch operators are not nee s-
sarily efficient in all enterprises. 
They may be highly efficient in 
live tock production and low in 
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crop production or vice-v rsa. Op-
timum plans were developed for 
an unlimit d capital situation by 
mixing the efficiency 1 v ls. Two 
plans were dev loped. One plan 
assum d low ffici ncy in crop 
production and high fficiency in 
liv tock production. Another plan 
assum d high efficiency in crop 
production and low effici ncy in 
liv stock production. 
Tabl 21 show that more crop-
land was u ed for pastur produc-
tion under a low crop-high live-
tock fficiency ituation than un-
der a high ·rop-low live tock pro-
gram. Brom -alfalfa, sudan grass, 
and Rus ian wild ry w re produc-
d on cropland. Wh n th effici n-
cy in crop production was low, 
r lative to that of the livestock 
production, th cropland , as used 
to produc 182.6 acres of corn and 
12.5 acres of barl y. Wh n th ef-
ficiency in crop production was 
high r lative to that of the liv -
stock production, 285. acres of 
orn and 113.5 acr s of flax were 
produc d. 
Tabl 22 pr sents th optimum 
liv tock program for an unlimited 
capital ituation. nd r a low 
crop-high live tock fficiency 1 v-
el th r wer 105 cows maintained 
in the cow herd (P-43). Thi i a 
larg r cow h rd than wa arriv d 
at for any oth r optimum plan. 
With a high crop-low liv stock 
situation th re w re 52 cows (P-35) 
maintain d in the h rd. cow-calf 
program with 5~ month grazing 
wa includ d in both of the plans 
for mi d effici ncy lev ls. Table 
22 shows that in both plans the 
calv s , ere wint r d on pasture 
and hay, grazed the following sum-
m r and then plac d in a fatten-
ing program. 
Th pastur production and 
utilization und r mix d ffici ncy 
Table 21. Optimum land use pro-




Low Crop High Crop 
High Low 
Item Livestock Live tock 
ropland in grain, 
3-6°,0 lope 
Corn grain 
Wheat _ __ _____ _ -·----
Cropland in grain, 
under 3% slope 
Corn grain 
Corn silage __ -------- ------
Barley --------------------------
Flax -·----- __________ ·------
Total cropland 
in grain ----------·---
ropland in pa ture 
Brome-alfalfa, 
rotated and 
fertilized _________ _ 
Sudan gra s ____ _ ___ _ 
Ru ian wild rye .. 
Total cropland 
in pa ture __ -· _ ·-
TOT AL CROPLAND __ 
Native pa ture land 














fertilized _____ 452.0 
25% condition, 
deferred grazing .. 160.0 
Winter grazing 
pa ture -------------------- 112.4 
Native hay .. --------------- 331.6 
TOT AL NATIVE 


















Table 22. Optimum beef production 
program with crop and livestock 




Low Crop High Crop 
High Low 
Livestock Live tock 
Head of Live tock 
Cow-calf herd, 51/2 
month grazing .. 105 52 
Winter calf on pasture 
and hay _____________ .. 80 37 
Summer graze yearlings ... 80 37 
Fatten yearlings _______________ . 80 37 
Table 23. Pasture production and utilization with high efficiency in crop 
production, low efficiency in livestock production, capital unlimited 
Pasture Production 
Item 
Hay Pro- May 16- July 16- ept. 1- Nov. 1- eason 
Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Tame pa ture 
Sudan gra s __ 
Ru ian wild rye 
Native gra s 
75% condition, not fertilized 
25% condition, 
defc:rred grazing . -··-· -·· .. 
Hay ·--- ...... _, ______ _ 
Crop aftermath 
Corn tubble 
Small grain tubble 
TOT AL __ ...... _ ·- _____ ···-----·--· 
Live tock enterprise 
Cow-calf, 5 Yz month grazing 
Winter calf, pa ture and hay 
Summer graze yearling , 
4 Yz months --· _ ---------------------
Fatten yearlings _ ----·-·----·-----·---



























































Table 24. Pasture production and utilization with low efficiency in crop 
production, high efficiency in livestock production, capital unlimited. 
Pa ture Production 
Hay Pro- May 16- July 16- ept. 1- ov. 1- Season 
Item Acre duction July 15 Aug. 31 Oct. 31 April 15 Total 
Tame pa ture 
Brome-alfalfa, 
rotated and fert ilized 
udan grass 





75% condition, not fertilized 452.0 
25 °{, condition, deferred grazing 160.0 
75% condition, winter grazing 112.4 
Hay ---·------ ·-- ----·- ____ -·-- 331.6 
Crop aftermath 
Corn tubble --------·--·--·-·---------· 203.7 
mall grain stubble ---·---·----··--- 47.0 
TOT AL ----- ----------- .. ·---- ..... ___ _ 
Live tock enterpri e 
Cow-calf, 5 Yi month grazing 
Winter calf, pa ture and hay 




3 Y2 months _ _ ... ·---- .... 80 
Fatten yearlings ··········------···· 0 
TOT AL . -----------------· 









































i pr nt d in table 23 and 24. 
Th siz of th ow herd und r a 
low crop-high liv tock ffici ncy 
situation wa n arly doubl that 
obtain d wh n th fficiency level 
w r r vers d. Th pasture pro-
gram und r a high efficiency live-
tock it iation r quired mor 
brome-alfalfa and sudan gra than 
did th plan und r a low liv stock 
ffici ncy program. Brom -alfalfa 
that wa f rtilized and rotat d pro-
vided most of the grazing in the 
pring p riod for 105 cow and 
0 y arling cal e . During July 
and ugu t th high ffici ncy cow 
h rd and y arling calve obtain d 
about half of th r quired grazing 
from 2 .5 acr of sudan grass. 
Th r maind r was uppli d by 
th brom -alfalfa, native gra , and 
mall grain tubbl . 
Co t and r turn for the opti-
mum plan ar pr nted in table 
25. t ranch incom wa approx-
imat ly $1,000 gr at r und r a 
high crop-low li tock ffici ncy 
level than und r a low crop-high 
livestock ffici ncy 1 v . 1. The low 
rop-high liv to k situation m-
ploy d $24,007 more capital and 
4 5 mor hour of labor than th 
high crop-low li tock ituation. 
How v r th r turn to manage-
ment wa $3,017 great r wh n th 
,fficiency in crop production was 
high. 
Table 25. Operating statement for 
optimum ranch plans with mixed 
efficiency levels in crop and live-
stock production, capital unlimited . 
Item 
orn old . 
Flax old ............. . 
Wheat old . .......... . .. 942 
Barley old . 263 
Fattened yearlings old 21 ,493 
ull cows old . ... .... ...... 2,445 
Gro receipt ........... 27,514 
Operat"ng expen e * ........ 9,026 
Fixed expen es . ....... . 4,09 
Return to operator' land-, - -
labor, capital and man-
agement .. .. ...... ... ... 14,390 






talt @ 6% 3,100 1,660 
Intere t on land capital 
( 95,40 @ 4% ) ···-··· 3 16 3, 16 
Value of operator' !abort 3 96 3,407 
Return to management 
MVP on operating capital 
Hour of labor u ed .... . 
Acre of cropland in u e 





land in u e 1,056 
Operating capital u ed .. 51 ,673 







I pcrating capi tal include~ all variable co~t~ 
in crop and live~tock prod uction pl m annual 
in vestme nt capi tal in live tock. (Excl uding 
feed produced and feel ) . 
! Hour~ of opera tor labor med by the plan @ 
; 1.50 per hour. 
§ ha<low p rice. 
PASTURE RENOVATION 
The preceding farm plan in-
dud d pa ture r novation in th 
optimum plan wh n crop and 
liv stock production ffici ncy was 
high and capital wa not a limiting 
factor. Th s plan w re d v lop d 
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und r a tatic linear programming 
mod 1 wh r in it wa a um d that 
an acr of renovat d pa tur would 
b imm diately availabl for u e. 
Th programming model utiliz d a 
pa ture r no ation activity which 
conv rted an acre of 25 condition 
pastur , to an acre of 75% condition 
pa tur . How v r, much pa tur 
r novation that has been carri d 
out by ranch r ha b n don 
with d f rr d grazing for as long 
as 2 year whil th new eding 
i be oming tablish d. This quit 
often er at difficulti in live tock 
management. The lo in grazing 
land for a 2-y ar p riod can reduce 
incom . It er at s probl m in 
handling liv tock and may fore 
a r duction in th siz of th cow 
h rd if a large amount of pasture 
i renovated. 
To timat the optimum ranch 
organization wh n pasture r nova-
tion i und rtaken, plans were d -
v lop d for two cliff r nt time p r-
iod . Time p riod o. 1 r pr sents 
a 2-y ar p riod during which a 
n w ding i b coming tabli h-
d. Tim p riod o. 2 repr nt 
th tim p riod after the s eding 
is stablish d and all nativ gra 
land i in 75% condition. 
It wa a urned during time p r-
iod No. 1 that 160 acr of nativ 
gras land in 25% condition would 
b r novated a a unit. During thi 
tim period a 50-cow herd was 
fore d into the plan under the as-
umption that a cow h rd of thi 
·iz was to b maintain d. It may 
b " r called that an optimum plan 
as shown in table 1 , under an un-
limit d capital ituation had 53 
cows in the h rd. Therefor it wa 
decid d to accept an objectiv, of 
maintaining a 50-cow h rd during 
time p riod i\ o. 1. i\ o p rennial 
pa tur crop wer permitted to 
ent r th plan if th did not ap-
pear in th optimum plan a 
hown in table 17. The model for 
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time period o. 1 al o remov d 
pa ture renovation a an activity 
and reduc d th upply of native 
pa tur by 160 acre . 11 costs of 
r novation wer subtracted from 
th functional value of the program 
in th sam mann r as fix d co t . 
Th model for time p riod ro. 
2 did not include pa tur renova-
tion a an acti ity. inc all costs 
of r novation w re tak n out in 
time period o. 1, only th costs 
of pa tur maint nanc w re includ-
d in tim p riod o. 2. 11 nativ 
pa ture (1 ,056 a r ) wa a um d to 
b in 75% ondition. 
Table 26 pr nt the optimum 
land u e programs for tim p riod 
o. 1 and tim p riod o. 2. The 
tabl hows that 35.3 acr s of crop-
land wer us d to produce tame 
pasture during time p riod o. 1. 
Thi includ d 13 acre of brome-
alfalfa, 2.3 acr of sudan gra s, 
and 20 acr of Russian wild rye 
for fall grazing. During tim p r-
iod r o. 2, an acr of brom -alfalfa 
and 1 .8 acr of Ru ian wild rye 
w r produc d. 
Table 27 show that a cow- alf 
h rd und r a 5}-month grazing 
program (P-43) was th basic n-
t rprise in th optimum plan. Fifty 
cow w r includ din th program 
during tim p riod ro. 1 and 53 
w r includ d during tim p riod 
No. 2. All calv s in both plans 
w re wint r d on pastur and hay, 
grazed for 3~- months th follow-
ing ummer, and th n placed in a 
drylot fatt ning program. 
Table 28 pr nts the co t and 
returns for tim p riod To. 1 an<l 
tim period To. 2. Op rating x-
P nses include all variabl co t in 
crop and liv sto k production plus 
Table 26. Optimum land use pro-
gram when pasture renovation is 
undertaken, two time period situa-
tions, efficiency levels variable, 
capital unlimited . 
Item 
Cropland in grain, 
3-6% lope 
Corn grain _ 
Wheat 
Cropland in grain, 
under 3% lope 
Corn grain 
Time Time 
Efficiency Period Period 
Level No. 1 No. 2 
Acres 
High 34.5 34.5 
High 34.5 34.5 
High 293.7 290.0 
--·- High 3.6 3. Corn ilage 
Flax -------- --- High 9 .4 117.4 
Total cropland in grain 
Cropland in pa ture 
Brome-alfalfa, rotated 
and fertilized Average 
udan gras -· _ Average 




20.0 1 . 
Total cropland in pasture 35.3 19. 
TOT AL CROPLAND _ ___ __ _ 500.0 500.0 
Native pasture land 
Renovated pasture, 
unused 160.0 0.0 
75% condition, not 
fertilized _ __ Average 697 .2 839 .6 
Native hay __ -· ____ Average 19 . 216.4 
TOTAL NATIVE 
PA TURE LAND 1056.0 1056.0 
Table 27. Livestock program during 
two time periods of pasture renova-
tion, efficiency level variable, 
capital unlimited. 
Livestock Enterpri e 
Cow-calf 5 Yi month 
Effi- Time Time 
ciency Period Period 
Level Unit o.1 No.2 
grazing -· __ __ ·-· High Head 50 53 
Winter calve on pas-
ture and hay High Head 3 40 
Summer graze yearling , 
3 Yi month __ _ High Head 3 40 
Fatten yearling _ -------- High Head 3 40 
===--- - -----====---
39 
Table 28. Operating statement dur-
ing two time periods of pasture ren-




Flax sold _ 
Wheat sold 
ale of fattened yearlings ___ _ 
Cull cow sales _ _ 
Gros receipts 
Operating expen e * 
Fixed expenses _ _ 
Return to operator' land, 




agement _ ------· ___ ____ _ 15,698 
Interest on operating capi-
talt @ 6% ________ ·- _ __ 1,861 
Intere t on land capital 
( 95,40 4%) __ ------
Value of operator' !abort __ 
Return to management ___ _ 
MVP on operating capi-
ital§ --------------- __ ____ 0.06 
Hour of labor used _ -------- 2,203 
Acre of cropland in use ____ 500 
Acre of native pa ture land 
in u e -·-- ____ . ____ ____ ____ __ 896 
Operating capital u ed _______ 31,017 






















1 Operating capital incl ude all va riable cos ts in 
crop and livestock prod uction plus annual in-
ves tment capital in live tock . (Excl uding feed 
produced and fed). 
t Hour of operator labor u ed by the plan @ 
1.50 per hour. 
§ Shadow price. 
labor hired. o interest charg on 
op rating capital wa included in 
op rating exp n e . Fix d exp ns-
s cliff r b tw en th two plans by 
th amount of the pasture r nova-
tion co ts. Thes costs amount to 
$3.61 p r acr after subtracting $6 
per acre a an Agricultural Con-
rvation Program payment. 
Th r turn to th operator's land, 
labor, capital, and management 
(net ranch incom ) in time period 
To. 1 was $15,698. Thi compar s 
to $17,157 during time p riod o. 
2. The return to manag m nt wa 
$7,036 and $8,429 during tim p r-
iod o. 1 and o. 2 r p ctiv ly. 
Mor capital and land wer u d 
during tim p riod o. 2 than time 
period o. 1 but th re wa v ry 
little differ nc in th amount of 
labor u ed. 
To maintain a 50-cow herd dur-
ing th p riod of tim in which 
160 a res of native gra s land were 
b ing renovated th optimum plan 
convert d cropland to tam pas-
tur production. Brom -alfalfa pas-
tur that was rotated and f rtiliz d 
wa th major pa tur crop that 
was added. Ther wer 2.3 acres 
of udan grass and 20 acre of Rus-
ian wild ry al o produc d on 
cropland. et ranch income was 
$1,459 low r in tim p riod o. 1 
than time p riod o. 2. 
NET RANCH INCOME 
Table 29 ummariz s n t ranch 
income obtain d for various capital 
limiting situations and effici ncy 
lev ls. Th r turns to management 
ar ummariz d in tabl 30. Th 
highest n t incom wa $16,974. 
Thi wa obtain d und r a high f-
ficiency 1 v 1 in all nterpri es 
with capital unlimited. The low-
est net incom was $6,00 obtain-
d und r a low effici ncy level in 
all ent rpri s with op rating capi-
tal r trict d to $5,000. Table 29 
hows that n t ranch incom in-
er a d under all capital limiting 
situations a th 1 vel of produc-
Table 29. Net ranch income under various capital limiting situations 
and efficiency levels in production. 
========== 
Capital Limits (Dollars) 
Production Efficiency Level 5,000 10,00 15,000 20,000 Unlimited 
Dollars 
Low in crop and livestock ........ ........... 6,008 7,549 8,900 9,936 11,296 
Medium in crop and live tock 6,296 7,949 9,516 10,742 12,749 
High in crop and livestock .. .. ................. 6,709 11,152 12,59 14,110 16 974 
Variable in crop and live tock . .. ... .. 8, 68 11,217 12,799 14,275 16,974 
Low in crop and high in live tock .. . .. . 14,390 
High in crop and low in live tock .. ........ . ...... . 15,478 
Table 30. Return to management under various capital limiting situations 
and efficiency levels in production. 
-~--'=-=-;--====== 
Capital Limits (Dollars) 
Production Efficiency Level 5,000 10 000 15,000 20,000 Unlimited · 
Dollars 
Low in crop and livestock .................. - 144 590 1,1 4 1,527 1,209 
Medium in crop and live tock ........ 693 1,656 2,500 3,123 3,039 
High in crop and live tock . .. ... . 1,472 4,990 5,843 6,760 ,242 
Variable in crop and live tock ... .... 3,126 4,965 5,752 6,5 3 ,246 
Low in crop and high in live tock .. . 3,57 




tion ffiici ncy incr a d. At a 
$5,000 1 v 1 of capital restriction 
the net ranch mcom obtained 
wh n nt rpri es could ent r th 
final plan only at a high effici ncy 
1 v 1 was $2,159 lower than that 
obtain d wh n enterpris effici ncy 
lev ls w r variable (w r fr to 
nt r the final plan at any on of 
the thre 1 vel of efficiency). Wh n 
ffici ncy 1 v ls wer variable th 
mod 1 p rmitt d corn to be produc-
d at a m dium 1 v 1 of efficiency 
and all cropland was in u . Th 
mploym nt of variabl lev ls of 
effi i ncy in th p r o g r a m m i n g 
mod 1 p rmitt d th principl of 
qui-marginal r turns to op rat in 
det rmining th optimum use of 
re ourc s und r capital limiting 
situations. 
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APPENDIX 
Table A-1. Fixed costs and unallo-




Depreciation ..................................... . 
Taxes .. .. ... . ............... . 
Interest on inve tment ..................... . 
In urance . .. .. .... .... ········-·-········ 






Total .. ... 2240 
Fencing (annual co t : 2 miles @ 25c 
per rod) .... ... ..... . ......... . . ...... 224 
Telephone and electricity ............ ........ 300 
Profe ional service .. .............. ......... 50 
Land tax (55c per acre) ................ ....... 880 
~~:!1/i~: j~;~;:~i:t::.: .::::::::::::::::::=::::::· 3~ci 
Total .......... ............ .............. ...... 409 
lntere t on land ( 95,408 @ 4% )* ... .3816 
TOTAL COSTS .. ................. ..... 7914 
• Average value of lan<l opera ted, Hyde Coun ty 
survey= '59.63 per ac re. 
Table A-2. Inventory of permanent 
structures assumed on typical 1,600-
acre ranch, Hyde County 
Item 
Size or 
Number Capacity Value 
Trench ilo ......... 1 
Barn ............... _ 1 
heds .................... 2 
Grain storage 3 
Corrals .... .. . ...... 2 
Wells .. . ........ 1 
Dugouts* ............ .5 
TOTAL VALUE . 
240 ton ...... 420 
2112 sq. ft . .... 4224 
2600 sq. ft. . 2600 
4 50 bushels 1698 
1600 lineal ft. .. 00 
200 
1200 cu. yards . 700 
$10642 
Valued at farmer's ~ha re of cost. 
Table A-3. Return over variable 
costs per acre for different rotations 
at three levels of efficiency 
Rotation 
Efficiency Level 
Low Medium High 
-Dollars-
Corn ............................. 21.58 26.79 30.03 
Barley .. ........................ 14.34 18.66 22.63 
Oats ...... ...... ... ....... ... 10.68 14.95 15.74 
Flax ... . .. ..... . ........... 9.00 19.27 27.01 
Sorghum .... .. ........... . 17.26 21.98 26.12 
Wheat-wheat-fallow ..... 12.60 17.77 22.62 
Corn-oats ... .... .. . ...... 16.13 20.87 22.89 
Corn-wheat .............. 20.71 26.79 31.72 
Sorghum-wheat ........ 18.55 24.38 29.76 
Corn-barley 17.96 22.73 26.33 
Corn-flax 15.29 23.03 28.52 
Table A-4. Summary of beef cattle labor requirements* 
Number of Farms 
Number of Cow!> 
Item 
Grinding Feed ......................................... . 
Hauling feed ............................................... . 
Hauling hay ............................................... . 
Haul manure . ... . ............ . 
Dehorn, castrate, brand, and vaccinate .. . 
Care at calving ................. . 
Veterinary . . ... .. . .. ..................... ...... . 
General management .......................... . 
TOTAL ............. ... . ............. . 














55 19 13 5 
50-99 100-149 150-199 200-35 
Man Hours Per Cow 
0.292 0.352 0.193 0.726 
1.599 1.135 1.216 1.070 
4.106 2.9 6 2.374 1.o78 
1.002 0.597 0.454 0.172 
0.570 0.421 0.350 o.400 
1.602 1.56 1.741 2.620 
0.071 0.053 0.037 0.012 
2.114 1.940 1.640 0.731 
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Table A-5. Price assumptions used 
in programming 
Item Unit Price 
Corn _ ---------- --·------·---·---------------· Bu. 
Oat ------ --------···------·---·---- Bu. 
Wheat --·---· ··---· ·-·-·-·---·---·----·-- _ Bu. 
Flax _ ·- ------- -----·----· __ Bu. 
Barley _ -··-·····--··--- ···- Bu. 
orghum grain --··---·-----· ·---·- Bu. 
Native hay _ --------··----·-----· Ton 
Cull cow Cwt. 
415 # feeder calve , 
low-good, October Cwt. 
4 0 # feeder calve 
low-good, January Cwt. 
425 # feeder calv s, 
good, October _ ... ··- _ Cwt. 
500 # feeder calve , 
good, January ----- __ ---· Cwt. 
435 # feeder calve , 
choice, October _ Cwt. 
520 # feeder calve 
choice, January _ ·---- Cwt. 
547 # yearling feeder , 
low-good April --· ·---- Cwt. 
574 # yearling feeders 
good, April ________ --·- Cwt. 
600 # yearling feeders, 
choice, April _ _ ___ --· Cwt. 
762 # heavy yearling feeder , 
low-good, October ______________ Cwt. 
00 # heavy yearling feeder , 
low-good, November ----------- Cwt. 
13 # heavy yearling feeders, 
good, October _____ _ ______ Cwt. 
57 # heavy yearling feeder , 
good, November _ Cwt. 
16 # heavy yearling feeder , 
choice, September ____ _ --· Cwt. 
912# heavy yearling feeder , 
choice, November Cwt. 
1100 # laughter cattle 
high-good March ______ ----· __ Cwt. 
1015 # laughter cattle, 
high-good, Augu t __ ·--- --·--- Cwt. 
1100 # laughter cattle, 
low-choice, February ________ Cwt. 
1025 # laughter cattle, 





























Table A-5. (continued) 
1100 # laughter cattle, 
choice, December __ Cwt. 
1035 # laughter cattle, 
choice July ___ -· ____ -· ------· _ Cwt. 
Seed corn ___ ____ -· Bu. 
Seed oats, certified -· ___ __ Bu. 
Yellow weet clover seed ---· Cwt. 
Vernal alfalfa eed Cwt. 
Sudan gra s ed _ Cwt. 
Grain orghum eed _ Cwt. 
Lincoln brome-gra eed __ Cwt. 
Cre ted wheatgra eed Cwt. 
Wheat eed, certified __ Bu. 
Barley eed, certified __ ··----- ·- Bu. 
Flax eed, certified __ Bu. 
Ru ian wild rye eed ----------- --· Cwt. 
Blue grama eed __ ------- ____ Cwt. 
We tern wheatgra eed ____ -· Cwt. 
Buffalo gras eed _ _ _________ Cwt. 
Big blue tern eed ___ _ __ ----·---- Cwt. 
Green needlegrass ced -· ·---- .Cwt. 
Nitrogen fertilizer ·- _______ ---------- Lb. 
Phosphate fertilizer ____ Lb of P20 5 
Pota h fertilizer ______________ ----------- Lb. 
Die el fuel (le tax refund) Gal. 
Ga oline (le tax refund) _____ Gal. 
Labor (operator and or hired) Hour 
2,4-D herbicide, amine Lb. of actual 




























Table A-6. Estimated fuel consump-
tion and cost per tractor hour* 
75% Load 50% Load Fuel 
Type 
Tractor 
Size Gallon Cost Gallon Co t 
Die el 4 plow 2.6 







Fuel con umption estimates ba~ed on 1965 
Agricultural Engineers Yearbook. ost e~ti-





Table A-7. Estimated time requirements and repair and service cost for 
various machine operations * 
------===----
Machine Tractor and Implemenl 
Man Hour Hour Repair and ervice 
Machine Operation ize Per Acre Per Acre Per Hour Per Acre 
Plow .. --·---- --------·---------------·· -- 4-14 in. .77 .70 0.47 0.33 
Di k ( ingle) --··------------------------ 20 ft. .37 .34 .37 .13 
Harrow ·····-·········-------------- 30 ft. .11 .10 .27 .03 
Plant ----------·-···------ ------- 4row .24 .22 .49 .11 
Drill ---- - - ···---------··-····· 12 ft. .25 .23 .75 .17 
pread fertilizer ---·-··············- 12 ft. .25 .23 .75 .17 
Cultivate ---· ------········ ·------------ 4row .59 .54 .43 .23 
Spray ---·-------·---- ------- ----------- row .04 .03 .36 .01 
Windrow (pull type) ............ ... 12 ft. .22 .20 .39 .0 
Pick corn --·· -------- -- ·-------- 2row .5 .53 .50 .27 
Haul and tore corn .. ----- -- ·---- wagon .33 .30 .39 .12 
Haul and tore mall grain ----·- wagon .33 .30 .22 .07 
Mow -----·--------------·---········· ···· ··---- 7 ft. .41 .37 .35 .13 
Rake .................. ... ....... ................... ft. .39 .35 .37 .13 
Bale -------------- ----------------------- ----····-· .44 .40 2.0 .83 
Chop ilage 1 row .23 / ton .21 / ton .75 .16/ ton 
Haul and store silage -----······· .. wagon .45 / ton .13 / ton .6 .09/ ton 
Stack hay --------------- ------------------· ----------- .62/ ton .56/ ton .39 .22 / ton 
Combine ---------------------·------------- 6 ft. PTO .55 .50 .37 .19 
Estimates are ba~ed on North C ntral Regional Project umber 54 data a prepared by Professo1 
John anderson and upon data obtained in urvey. 
Table A-8. Number of once-over machine operations 
assumed in crop production 
Small Spring 
Grain Small Spring Wheat 
Sor- After Grain Wheat After 
Corn Corn ghum Row After After mall Hay Machine 
Operation Grain Silage Gra in Crop Alfalfa Fallow Grain Flax H arve t Fallow 
Plow ................. 1 
Di k ............... 1 
Harrow .............. 1 
Plant .................. 1 
Drill . ·······-······· 
Cultivate ............ 1 
Spray ·········- ····· 1 
Windrow ......... . 
Combine 
(cu tom hired) 
Pick corn ......... . 
Haul and 
tore corn ...... 1 
Haul and tore 
small grain .. . 
Mow ............ . 
Rake ............ ..... . 
Stack hay ......... . 
Chop ilage .... . 
Haul and 















Table A-9. Estimated time requirement and machine repair and 
service cost per acre for various crops* 
Crop 
Corn grain -----······ -------------·----
Corn ilage -----· __ ····--------------·· 
orghum grain ------····· .. ···----
orghum ilage 
pring wheat after row crop ·--
pring wheat after fallow __ 
pring wheat after mall grain 
Oat after corn _ _____ __ 
Oat after alfalfa . __ ________ . _____ _ 
Oats and alfalfa ceding ------------
Barley after corn 
Barley after alfalfa .. ----··-· ···-----
Flax 
Hay making 
One cutting (.9 tons) 
Two cuttings (1.6 ton ) 
Machine pl u tractor . 




























I ombini ng was cu tom hired and not incl uded. 




















































Table A-10. Fixed costs per hour and per year for a typical machine 
complement, 1,600-acre Hyde County ranch 
--- -- -- --
Purcha e Hour Hous-
Implement Cost* Lifet ing§ 
Truck 1 l/2 ton 1,820 75,000 11 15 .024 11 0 9.10 
Tractor 42 hp. 4 plow 2,760 12,000 13 .23 122 13. 0 
Tractor, 40 hp. 3 plow 1,942 12,000 13 .16 86 9.71 
Windrowt:r, self prop. 14 foot 1,750 2,500 10 .70 77 .75 
Plow -·· 4-14 in. 465 2,500 14 .19 20 2.33 
Di c, ingle _ ..... 20 foot 931 2,500 13 .37 41 4.65 
Hay baler PTO, twine 950 2,;00 10 .3 42 4.75 
pike tooth harrow _ 5 ection 125 2,500 15 .05 6 0.63 
Corn planter .. 4 row 5 5 1,200 15 .49 39 26 2.92 
Cultivator --- ····-·- 4 row 450 2,;00 15 .1 30 20 2.25 
Mower -----·-----· ·---- 7 foot 545 2,000 13 .27 42 24 2.72 
Loader .... _______ ...... --- - 33 2,500 15 .14 23 15 1.69 
ide rake ______ 8 foot 30 2,500 12 .12 26 14 1.54 
Field chopper, PTO 1 row 925 2,000 10 .46 93 41 4.63 
Corn picker __ ------- 1 row 1,250 2,000 11 .63 113 55 6.25 
3 wagon __ _ ___ ______ _ Flare box 7 5,000 15 .16 53 35 3.94 
Fertilizer preader __ 12 foot 17 1,500 10 .12 18 8 0.89 
Grain driJJ ___ _ 14 foot 625 1,200 18 .52 35 28 3.13 
Elevator ---- ............ 4 foot 533 2,500 10 .21 53 24 2.66 
TOTAL _____ 17,26 1,390 764 6.34 
-- --
One-half of new cost as reporte<l in Midwe t Farm Planning Manual , Iowa tate Univer ity Press, 
Ame , Iowa. 
11965 Agricultural Engineers Yearbook. 
t ln tere t=3% of purcha c co t, tax=!%, in urance= .42 % . 
§Hou ing=.5 % of purcha e co t. 
II Miles. 
46 
Table A-11. Activities and restric-
tions for three levels of efficiency for 
a 1.600-acre ranch on Williams-
Tetonka-Cavour soil association, 
central South Dakota. 










Sorghum-wheat ... Acre 
Corn-barley .. . Acre 
Corn-Rax Acre 
Beef cows, calf rai ing, 
10 mo. grazing, ell 
Oct. .... Head 
Beef cow , calf rai ing, 
5 Yz mo., grazing, 
ell Oct. Head 
Beef cow ; calf raising, 
10 mo. grazing, ell 
January Head 
Beef cow , calf rai ing, 
5 Y2 mo. grazing, 
ell Jan. . ........ Head 
Winter October calf on 
Silage Head 
Winter October calf, 
pa ture and hay Head 
Summer graze year-
ling , 6 Yz mo. Head 
ummer graze year-
lings, 4 Yz mo. . Head 
Fatten yearlings graz-
ed 4 Yz mo. Head 
Fatten October calf Head 
Cull cow ale Cwt. 
ell October calf Head 
Sell wintered calve Head 
ell yearling grazed 
4 Yz mo. Head 
Sy tern pa ture pro-
duction . Acre 
re ted wheat, not 
fertilized Acre 
Cre ted wheat, fertil-
ized ...... Acre 
Cre ted wheat and al-
falfa ........ Acre 
Brome-alfalfa pa ture, 
rotated and fertil-
ized .. Acre 
Brome-alfalfa pa ture, 
not rotated or fertil-
ized Acre 
Sudan gra Acre 
Ru ian wild rye Acre 
Oat -alfalfa-brome 
hay on level land, 
not fertilized ... .. Acre 
Oat -alfalfa-brome 
hay on level land, 
fertilized Acre 
Efficiency Level 
Low Med. High 
Activity umber 
1 12 23 
2 13 24 
3 14 25 
4 15 26 
5 16 27 
6 17 2 
7 1 29 
19 30 
9 20 31 
10 21 32 
11 22 33 
34 38 42 
35 39 43 
36 40 44 
37 41 45 
46 50 54 
47 51 55 
4 52 56 
49 53 57 
5 60 62 
59 61 63 
64 64 64 
65 66 67 
6 69 70 
71 72 73 
74 74 74 
75 75 75 
76 76 76 
77 77 77 
7 7 78 
79 79 79 
0 0 0 
1 1 1 
2 82 82 
3 3 83 
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Table A-11. (continued) 
De cription 
Efficiency Level 
Unit Low Medium High 
Oats-alfalfa-brome 
for hay, sloping 
land , not fertilized Acre 84 
Oats-alfalfa-brome 
for hay, sloping 
land, fertilized Acre 5 
Harvest corn for 
grain Acre 86 
Harve t corn for 
silage . ··-··· Acre 87 
Native gra , 75% con-
dition, not fertiliz-
ed ...... .. .. . . .. Acre 92 
Native gra , 75 % con-
dition, fertilized -· Acre 93 
ative gra , 25% con-
dition .. . .... Acre 94 
Deferred grazing sy . 
tern .. .. ...... _ Acre 95 
Native gra for win-
ter grazing .......... Acre 96 
Native haymaking ... Acre 97 
Pa ture renovation ... Acre 98 
Borrow capital 100 99 

















ropland, 0 to 3 per cent slope Acre 01 
Cropland, 3 to 6 per cent lope __ Acre 02 
Native pa ture 25% condition .. Acre 803 
Native pa ture 75% condition .. Acre 04 
Total lahor ... .. . ........... Hour 05 
April labor . ·······················-·-----·Hour 806 
May labor -·······-···--······ . . ...... Hour 807 
June labor ······-·-·······-··········--··-·-- Hour 80 
July labor . -·· ... ····---············-···-·- Hour 09 
Augu t labor .. ·····-··-·············· Hour 810 
eptember labor ················-·--···Hour 11 
October labor ····--····-·······-- Hour 12 
C.ipital ··-· ---··--······-· Doi. 813 
Live tock inve tment capital ··--·· Doi. 14 
om to harve t ..... _ ............ Bu. 15 
Corn equivalent hu hel ·········-· Bu. 816 
Corn ilage . _ ·- ····--·- Ton 17 
Grazing 
April 16 to May 15 AUM 81 
May 16 to July 15 AUM 19 
July 16 to Augu t 31 ·-· AUM 20 
eptember 1 to October 31 .. _.AUM 21 
November 1 to April 15 ..... AUM 22 
Grass hay equivalent _ ·····--- Ton 23 
Calf tran fer (low) -·- Head 24 
Light yearling transfer (low) __ Head 25 
Heavy yearling tran fer (low) . Head 26 
alf tran fer (medium) .. __ --·· Head 27 
Light yearling transfer (med-
ium) --· -· .Head 2 
Heavy yearling transfer (med-
ium) ·---- .. ... --·· __ .. ···-- _ Head 29 
al£ tran fer (high) ........... Head 30 
Light yearling tran fer (high) ··- H ead 31 
Heavy yearling tran fer (high) . Head 32 
Beef for ale .. ... ___ .. Cwt. 33 
Table A-12. linear programming matrix for a 1,600-acre ranch on 
Williams-Tetonka-Cavour soil association, central South Dakota 
Item Unit Row B1 
Cropland, 0-3 % lope ....................... Acre 
Cropland, 3-6% lope ···············-·· ... Acre 
Native pa ture land, 25% condition . . Acre 
Native pa ture land, 75% condition .... Acre 
Total labor ·························-················· Hour 
April labor ...................................... . ... Hour 
May labor .. ············-····-······················· Hour 
June labor ................ ............................. Hour 
July labor ·········-······················-··········· Hour 
August labor ......................................... Hour 
eptemb r labor .................................... Hour 
October labor ........................................ Hour 
Capital .......... ..................................... .. Doi. 
Livestock inve tment capital .................. Doi. 
Corn to harve t ···············-····················· Bu. 
Corn equivalent ·······················-············· Bu. 
Com ilage ···-····························-··········· Ton 
AUM's grazing transfer: 
April 16-May J 5 ·························-····· AUM 
May 16-July 15 ....... .. ......................... AUM 
July 16-August 31 ............................. AUM 
September !-October 31 .................. AUM 
November 1-April 15 ·········-············· AUM 
Grass hay equivalent .............................. Ton 
Calf tran fer (low) ·················-··········-· Head 
Light yearling transfer (low) .............. Head 
Heavy yearling tran fer (low) .............. Head 
Calf transfer (medium) ·········-············· Head 
Light yearling tran fer (medium) ..... Head 
Heavy yearling tran fer (medium) . .. Head 
Calf transfer (high) .............................. Head 
Light yearling transfer (high) .............. Head 
Heavy yearling transfer (high) ............ Head 
Beef for ale ....................... .................... Cwt. 

















































- 3.17 12.597 




Row Ps P. p5 Po P1 p 
ROl ..... .......... 1.0 1.0 1.0 1.0 
R02 ·····-······· 1.0 1.0 
R03 ······--·-····· 
R04 ·····-··-····· 
R05 ................ 1.86 1.86 2.33 2. 2.095 2.095 
R06 ................ 1.22 1.22 1.69 .61 .61 
R07 ............... . 1.64 .2 .2 
ROS ............... . .345 .345 
R09 ····-········· .64 .64 .64 .32 .32 
RlO ···-····-····· 
Rll ···-····-····· 1.24 
R12 ............... . 
R13 ................ 6.72 8.57 7.50 6.49 5.87 5.32 
R14 ............... . 
R15 ............... . - 11.5 - 11.5 
R16 ................ - 19.24 - 17.5 - 21.5 - 8.75 
R17 ............... . 
R18 ............... . 
R19 ···-····-···--
R20 ................ -·0.1 - 0.1 - 0.05 - 0.05 
R21 ............... . 
R22 ............... . 
R23 ·---·--··-·--· 
R24 ............... . 
R25 ............... . 
R26 ·---····---·---
R27 ............... . 
R2 .............. . 
R29 ····--······--·-
R30 ·-----·--·····--
R31 ............... . 
R32 ............... . 
R33 .............. . 
CJ .................. - 6.72 - 8.57 9.00 - 6.49 - 5.87 8.33 
------====-===---===--==== =======-~====== 
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Row p9 P rn P11 P12 Pu P1• 
ROl ·-------··-- 1.0 1.0 1.0 
R02 ------------ 1.0 1.0 1.0 
R03 --------- ·-
R04 ----------·-
R05 ------------ 2.37 2.095 2.33 2.12 1.745 1.69 
R06 ------------ .61 .61 .845 .743 1.11 
R07 ·--··--··-- 2 .82 .82 1.49 .123 
R08 --------- .345 .345 .63 .123 
R09 -----------· .32 .32 .51 .58 
RlO ------------ .32 .123 
Rll --------·- .62 .123 
R12 --------···· 
RB ------------ 6.98 4.67 5.06 7.70 7.713 10.50 
R14 -----------
Rl5 ---·------- - 11.5 - 11.5 - 32.0 
Rl6 -----------· - 10.75 - 9.62 - 26.64 
R17 -----------
R18 ------··--
R19 _________ ,._ 














Ci -------------- 6.67 - 4.945 2.915 -7.70 17.767 -10.50 
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Row p l5 Pm PIT P1 Prn P20 
ROl 1.0 1.0 1.0 
R02 ------··-··--- 1.0 1.0 1.0 
R03 --- --·------ --
R04 ·---·--------
R05 ------· ·- 1.69 2.12 2.62 1.905 1.905 2.155 
R06 ---·····-- 1.11 1.54 .555 .555 .555 
R07 ............... 1.49 .745 .745 .745 
ROS ---------·--·- .315 .315 
R09 ---------- .58 .58 .29 .29 .29 
RlO ---··-····· -
Rl1 - ·--------·-- 1.13 .565 
R1 2 -------------
R13 ------· ·-- 10.90 10.98 11.27 9.30 9.57 11.355 
R14 ------------
R15 ------------- - 16.0 - 16.0 




R20 ------------ - 0.1 - 0.05 --0.05 - 0.05 













CJ ----------- - 10.90 19.27 - 11.27 - 9.30 9.54 7.755 
-· 
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Table A-12. (continued) 
Medium 
Row 
ROl ............. . 
R02 ...... ~....... 1.0 
R03 ............. . 
R04 ............. . 
R05 ............. . 
R06 . ·-·------·· 
R07 ............. . 
RO ·········---
R09 ............. . 
RlO ............. . 
Rll ............ . 






RB .............. 9.1 
R14 ............. . 
R15 --······----· - 16.0 
R16 ········-···-· - 13.32 
R17 ............. . 
R18 ............. . 
R19 ............. . 
R20 ... -·-·····-- -0.05 
R21 ............. . 
R22 ............. . 
R23 ............. . 
R24 ............. . 
R25 ............. . 
R26 ............. . 
R27 ............. . 
R28 ............. . 
R29 ·············· 
R30 ............. . 
R31 ·············· 
R32 ............. . 












1.0 1.0 1.0 1.0 
1.91 1.567 1.52 1.52 
.67 1.0 1.0 
1.34 .11 
.57 .11 
.457 .52 .52 
.11 
.11 
14.26 10.143 14.63 16.71 
--41.0 
- 34.04 - 29.5 
- 0.067 -0.1 -0.1 
CJ ................ - 9.10 5.7 5 - 14.26 22.617 - 14.63 - 16.71 
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Table A-12. (continued) 
-- -- - --- -----




ROS ··-·····-·-- 1.91 




RlO --········-- .52 
Rll -·········--Rl2 ___ , ______ _ 




































.2 5 .285 
.26 .26 
15.4 5 15.00 
- 20.5 - 20.5 
- 14.75 
- 0.05 - 0.05 











- 19.35 - 17.02 
- 0.05 -0.05 
.3 5 - 14.445 
-- -============================ 
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High Low Medium 
Row P33 Pa• Pas PaG Pa1 Pa 
ROI -·-·---···-
R02 ------·--·-- 1.0 
R03 _ 
R04 
R05 1.91 10.0 12.0 11.0 13.0 8.0 
R06 .695 1.054 1.304 1.054 1.304 1.29 
R07 - ···-···-- .67 1.054 1.304 1.054 1.304 1.29 
ROS ............. .2 5 .270 .270 .270 .270 .22 
R09 - --------- .270 .270 .270 .270 .22 
RIO . -------- .26 .270 .270 .270 .270 .22 
Rll .291 .291 .270 .291 .23 
R12 .291 .291 .270 .291 .23 
R13 ---······· 15.625 231.0 231.0 233.0 233.0 264.0 
R14 - 220.0 - 220.0 - 220.0 --220.0 -253.0 
R15 - - ...... - 20.5 
R16 4.35 4.35 7.0 7.0 4.35 
R17 _________ __ 
Rl8 ----------- 1.015 1.015 1.015 
R19 - ........... 2.03 2.31 2.03 2.31 2.03 
R20 ···-------- 1.523 1.73 1.523 1.73 1.523 
R21 .............. 2.03 2.31 2.03 2.31 2.03 
R22 . ·······-- 3.552 3.902 3.552 
R23 _ ·-------- 1.28 2.7 1.60 3.1 1.28 
R24 - 0.72 - 0.72 
R25 ----·-------
R26 ·-·--------






R33 .............. --1.664 - 1.664 - 1.664 
CJ ··- ---------· 6.375 - 22.88 - 22. 84.93 4.93 - 24. --------
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Row Pao P.o P., P.2 P43 P .. 
ROl ----·------
R02 ------------
R03 ____ _ .. ______ 
R04 ---- ·-----
R05 10.0 9.0 11.0 6.0 8.0 7.0 
R06 ----------- 1.54 1.29 1.54 .9 1.23 .98 
R07 ---- ------- 1.54 1.29 1.54 .9 1.23 .9 
RO ---------- .22 .22 .22 .17 .17 .17 
R09 .22 .22 .22 .17 .17 .17 
RlO -------·---- .22 .22 .22 .17 .17 .17 
Rll ------------ .23 .23 .23 .19 .19 .19 
Rl2 ----------- .23 .23 .23 .19 .19 .19 
R13 ·----------- 264.0 266.0 266.0 299.0 299.0 301.0 
R14 --·-------- - 253.0 - 253.0 - 253.0 - 2 .0 - 2 .0 - 288.0 
R15 ------------
R16 4.35 7.0 7.0 4.35 4.35 7.0 
R17 -----------
R18 -· ··------- 1.015 1.015 1.015 
R19 ------------ 2.31 2.03 2.31 2.03 2.31 2.03 
R20 1.73 1.523 1.73 1.523 1.73 1.523 
R21 ---·------ 2.31 2.03 2.31 2.03 2.31 2.03 
R22 --------- 3.552 3.552 3.552 




R27 - --------- - 0.74 
R28 ---- ------
R29 ___ , ______ 
R30 __ ----- -0.76 - 0.76 
R31 
R32 ------------
R33 -----·------ --1.664 - 1.664 
C.t - 24.88 94.7 94.7 --26. 105.44 
--
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Table A-12. (continued) 
---
Wintering and Grazing Activities 
Efficiency Level 
High Low Medium 





R05 ----------·- 9.0 5.5 4.4 4.0 3.5 5.0 
R06 --·-------- 1.23 .5 .4 .3 .4 .5 
R07 ------------ 1.23 .6 .6 
ROS ------------ .17 .6 .6 
R09 --·--------- .17 .6 .6 
RIO -------·---- .17 .6 .6 
Rll ------------ .19 .6 .6 
R12 -··-----·-- .19 .7 
R13 ---···----· 301.0 54.6 49.49 4.32 73.1 59.37 
RH ----------- - 28 .o - 77.67 - 77.67 - 131.2 - 131.28 --86.49 
R15 ------------
R16 ------------ 7.0 
R17 ----------- 2.89 2.97 
R18 ---------- .572 
R19 ------------ 2.31 1.25 1.25 
R20 ------------ 1.73 1.035 1.035 
R21 ------------ 2.31 1.523 .742 
R22 ------------ 1.68 
R23 ------------ 3.1 .35 .2 
R24 ------------ 1.0 1.0 
R25 ------------ - 1.0 - 1.0 1.0 1.0 
R26 ------------ - 1.0 
R27 ------------ 1.0 






CJ -------------- 105.44 - 12.35 - ll.44 179. 1 -4.21 --12.35 
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Table A-12 (continued) 
- - --
Wintering and Grazing Activities 
Efficiency Level 
Medium High 





ROS ------------ 4.0 3.5 3.0 4.5 3.6 3.0 
R06 ---·······-- .3 .3 .4 .4 .3 .3 
R07 ------------ .5 .6 .4 
ROS ------------ .5 .5 .4 
R09 ------------ .5 .5 .4 
RlO ------------ .5 .5 .4 
Rll --·--------- .5 .5 .5 
Rl2 - -----·---- .7 .6 
R13 ------------ 54.02 79.81 79.21 64.34 58.73 97.97 
R14 ------------ - 86.49 -142.07 - 142.07 - 95. 7 - 95.87 -153.00 
R15 ------------
Rl6 ------------
Rl7 ------·----- 3.05 
R18 ------------ .601 .63 
Rl9 ------------ 1.321 1.32 1.392 
R20 ------------ 1.1 1.1 1.164 
R21 ------------ 1.62 .8 1.728 
R22 -··········· 1.75 1.81 




R27 ............ 1.0 
R28 ······-····- - 1.0 1.0 1.0 
R29 ··-·····--· - 1.0 
R30 ----------- 1.0 1.0 
R31 ----------- - 1.0 - 1.0 1.0 
R32 ------------
R33 ------------
CJ ---------------- - 11.44 199.25 -4.47 - 12.35 - 11.44 209.91 
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Table A-12. (continued) 
Cattle Fattening Activitie 
Efficienc Level 
High Low Medium High 





R05 ·------------ 2.0 3.5 7.7 2.4 6.3 2.0 
R06 -----·------ .4 .7 :6 
R07 -----···--·-- .5 .7 .6 
ROS --··-------- .4 .7 .6 
R09 ------------- .4 .7 .6 
RIO ------------ .4 .7 .3 Rll ____________ .5 
R12 --·--·--·--· .7 .7 .6 .6 
.5 
R13 ----------···- 85.12 89.71 145.23 75.98 153.55 
70.77 
R14 ------------- - 153.0 - 180.9 - 107.90 - 195.12 - 116. - 206.04 
R15 -------------
R16 ----------- 35.75 53.0 28.0 53.0 26.0 
R17 -------------- 1.16 .92 .86 
R18 ------------
R19 -------------- 1.392 
R20 ------------- 1.164 
R2L ------------
R22 ------------
R23 -------------- .23 .231 1.4 .18 1.4 .17 
R24 ------------- 1.0 
R25 --------------
R26 ------------ 1.0 
R27 ------------- 1.0 
R28 --------------
R29 -------------- 1.0 
R30 -------------
R31 ------------- 1.0 
R32 ------------- - 1.0 1.0 
R33 -------------
Ci ------------------ - 4.72 242.37 20 .29 245.95 220.61 255.29 
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Table A-12. (continued) 
Cull October Calf elling 
Cow Efficiency Level __ 
High Sale _ L_ o_w--M- ed-ium High Low 





R05 _ -------------- 5.0 
R06 ----------------- .5 
R07 ------------------ .5 
ROS .5 





R14 _ -·-- -- ---- - 126.15 
Rl5 --· --------------
R16 .. ····-··- ·---- 53.0 
Rl7 ----------- ---··· 
R18 -·---·----------·-
R19 -··--··-----·-·---
R20 __ -----·------··· 
R21 
R22 _ ···--····--···· 
R23 __ ·-·······-·· __ 1.4 
R24 .. -·--···---··-· 
R25 ------- ....... . 
R26 .. -·-··········· 
R27 
R2 ....... . 
R29 _ ············-·· 
R30 . -·-··········· 1.0 
R31 ············-··· ~ 
R32 .............. . 







14.0 105.5 114.555 123. 3 12 .55 
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Table A-12. (continued) 
- --
Sell Light Yearling Sell Heavy Yearling 
Efficiency Level 
Medium High Low Medium High 
Row Poo P10 PTI P 12 Pa Pu 
ROI ------------ .75 
R02 -----------
R03 ------------
R04 ----------- .25 
R05 ------------ .291 
R06 ----------- .132 
R07 ----------
ROS ------------ .091 
R09 ----------- .023 
RIO ----------- .007 
R11 ------------
R12 ------------ .001 
R13 ----------- 3.316 
R14 ------------
Rl5 -----------
R16 ------------ - 0.813 
R17 ------------
R18 ------------ - 0.275 
R19 ----------- -0.418 
R20 -----·---- - 0.195 
R21 ------------ - 0.604 
R22 -----------
R23 ----------- - 0.083 
R24 ------------
R25 -------·----
R26 ------------ 1.0 
R27 ------------
R28 ------------ 1.0 
R29 ·----------- 1.0 
R30 -----------
R31 ----------- 1.0 
R32 ----------- 1.0 
R33 -----------
CJ ---------------- 139.34 150.27 177.17 191.05 193.56 - 3.316 
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Table A-12. (continued) 











R12 . ·-······· 




R17 ........... . 












R30 ........... . 
R31 ··········--
R32 ··--····-··· 
R33 ........... . 
- -- -----
Pasture Production Activitie 
Cropland 0-3% lope 
Pm P n P1 P T!I p 
1.0 1.0 1.0 1.0 1.0 
.444 .219 1.07 .32 1.35 
.17 .17 .431 .223 
.542 1.35 
.041 .044 .097 .097 
6.37 1.44 6.4 3 2.13 10.92 
- 3.25 - 1.83 
- 1.52 - 1.ll 
--1.667 - 1.0 
.30 - 0.75 - 5.0 
- 0.417 - 0.5 
- 0.37 
CJ ............ - 1.47 - 6.37 - 1.44 -6.4 3 -·2.13 - 10.92 
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Table A-12. (continued) 
Hay Production Activitie 
0-3 % Land 3-6% Land Low 
Row P~, P,2 P,3 P ... P,:; P~,; 
ROI .. 1.0 1.0 1.0 
R02 ... 1.0 1.0 
R03 ·- ·----··· 
R04 _ ·-·-----
R05 .444 2.17 2.387 2.178 2.3 7 1.0 
R06 .17 .223 .432 .223 .432 
R07 . ----·--- ·, 
RO -------- ·- 1.0 3 1.0 3 1.0 3 1.0 3 
R09 ............ .097 .097 .097 .097 
RIO ---····-- .041 .775 .775 .775 .775 
Rll _ ---------
R12 ···--·-----· 1.0 
R13 ---·-····--- 5.27 3.713 7.463 3.713 7.463 .55 
RI4 
R15 ·- -------- 1.0 
R16 ........... . - 1.83 - 1. 3 - 1. 3 - 1. 3 - 23.0 
R17 ·-·--······-
R18 _ --------
R19 -· ---··--·· 
R20 ···-····-·· 
R21 - 2.0 - 0.2 - 0.5 --0.2 - 0.5 
R22 -----·····-· -0.3 
R23 ----······-- - 1.12 - 1.68 - 1.12 - 1.6 
R24 ........... 
R25 ............ 







R33 ... ···-···· 
Ci --·- ....... - 5.27 - 3.713 - 7.463 - 3.713 - 7.463 - 0.55 
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Table A-12. (continued) 

















Rll ____________ 3.83 
R12 ------------
R13 ------------ 2.05 
R14 ------------
R15 ------------ 1.0 
R16 ------------




























.82 5.06 .014 
5.06 
. 2 








- 0.81 - 2.6 -0.07 
Table A-12. (continued) 
Pasture Production Activitie 
Native Gra land 
Row P~3 PJG p~ 
ROl 
R02 
R03 ---------·- 1.0 1.0 1.0 •, 
R04 1.0 1.0 1.0 - 1.0 
ROS .234 .014 .264 .014 1.3 
R06 .. -·-·-- .112 




RlO ·------·- .260 1.3 
Rll -- --------
R12 ········- .112 
RB .. ·------- 5.44 .131 .255 .07 1.06 1.14 





R19 ........... - 0.41 - 0.07 - 0.1 
R20 .. ---····· - 0.31 - 0.05 - 0.06 
R21 ···------ - 0.21 - 0.03 - 0.08 
R22 -- ···---- - 0.12 - 0.57 











CJ ----· ------· - 5.44 - 0.131 - 0.255 --0.07 - 1.06 - 1.14 
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R23 ---------··· R24 _________ __ _ 
R25 --········-· 
R26 ----····-·--













Table A-13. Crop activity budgets for low, medium, and high efficiency 
levels on Williams-Tetonka-Cavour soil association, central South Dakota . 
. Qrn 
For Grain For i\age 
Follow. Row rop Follow. Legume Corn After Row Crop _ 
Item Low Med. High Low Med. High Low Med. High 
Hour of Labor 
April 
May ----------------·----------- 1.64 1.49 1.34 .79 .72 .65 1.64 1.49 1.34 
June .69 .63 .57 .69 .63 .57 .69 .63 .57 
July 
Augu t .. 
eptcmber 5 .77 .69 3. 3 4.55 5.06 
October ---- 1.0 .91 . 2 1.0 .91 .82 
Total hour labor 3.33 3.03 2.73 3.33 3.03 2.73 6.16 6.67 6.97 
Variable co t (Dollar ) 
Preharve t .. 
Fuel . 0 .72 .9 .90 . 2 . 0 . 72 
Oil and Grease .11 .10 .09 .11 .IO .09 .11 .10 .09 
Repairs .94 .85 .76 .94 . 5 .76 .94 . 5 .76 
eed 1.24 1.45 1.64 1.24 1.45 1.64 1.24 1.45 1.64 
hemical .00 .60 3.47 .00 2. 7 3.47 .00 .60 3.47 
Fertilizer .00 3.90 7.5 .00 .00 3.30 .00 3.90 7.5 
H arvest 
Fuel .22 .29 .34 .22 .29 .34 .92 1.07 1.16 
Oil and grea e .04 .04 .04 .04 .04 .04 .11 .11 .11 
Repair .29 .3 .43 .29 .3 .43 1.02 1.21 1.33 
Cu tom hired 
Total variable co. t 3.72 .41 15.07 3. 2 6. 10. 9 5.22 10.09 16. 6 
Yield (Bu hel or ton ) 23 32 41 2 34 41 5.111 7.111 9.111 
~rice ( ) 1.10 1.10 1.10 1.10 1.10 1.10 
Gro Return 25.30 35.20 45.10 JO. 0 37.40 45.10 
RETURN OVER 
VARIABLE CO T 21.5 26.79 30.03 26.9 30.52 34.21 
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Table A-13. (continued) 
------ - --
Barley Oat 
After Row Crop 
After Row Crop With Alfalfa ceding After Row Crop 
Item Low Med. High Low Med. High Low Med. High 
Hour of labor 
April -· ....... - ·- 1.22 1.11 1.00 1.47 1.34 1.21 1.22 1.ll 1.00 
May 
June 




Total hour of labor 1.86 1.69 1.52 2.11 1.92 1.73 1. 6 1.69 1.52 
Variable co ts (Dollar ) 
Preharve t 
Fuel .39 .35 .31 .50 .45 .40 .39 .35 .31 
Oil and grease ----------- .06 .05 .04 .07 .06 .05 .06 .05 .04 
Repair -- .51 .46 .41 .51 .46 .41 .51 .46 .41 
eed - ·--······-·--------- 1.94 2.10 2.27 5.51 5. 6.40 1. 0 2.50 3.50 
Chemicals --------------··· .00 .00 1.50 .00 .00 .00 .00 .00 1.50 
Fertilizer .00 3.60 6.04 .00 3.60 6.04 1.95 3.60 6.95 
Harve t 
Fuel ·- ·- .18 .26 .34 .18 .26 .34 .1 .26 .34 
Oil and grea e .03 .03 .03 .03 .03 .03 .03 .03 .03 
Repairs ... .11 .15 .19 .11 .15 .19 .11 .15 .19 
Cu tom hired ___ ......... 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 
Total variable co t --- ---- 6.72 10.50 14.63 10.41 14.39 17.36 .57 10.90 16.71 
Yield (Bu hels or ton ) -·. 26 36 46 26 36 46 35 47 59 
Price ( ) . . 1 . 1 . 1 . 1 . 1 .81 .55 .55 .55 
Gro Return 21.06 29.16 37.26 21.06 29.16 37.26 19.25 25. 5 32.45 
RETUR OVER 
VARIABLE OT 14.34 1 .66 22.63 10.65 14.77 19.90 10.6 14.95 15.74 
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Table A-13. (continued) 
Oat Spring Wheat 
' After Row Crop 
After Alfalfa With Alfalfa ceding After Row Crop 
Item Low Med. High Low Med. High Low Med. High 
Hour of labor 
April ·-·-·-·· ·--······ .74 .67 .60 1.47 1.34 1.21 1.22 1.11 1.00 
May 
June 
July --···-··- ·-----·-····-··· .64 .58 .52 .64 .5 .52 .64 .58 .52 
August 
cptember ------------- .77 .70 .63 
October 
Total hours of 'labor ......... 2.15 1.95 1.75 2.11 1.92 1.73 1.86 1.69 1.52 
Variable co ts (Dollar ) 
Prcharvest 
Fuel .. ... .70 .64 .58 .50 .45 .40 .44 .40 .36 
Oil and grea e .............. .o .07 .06 .o7 .06 .05 .06 .05 .O'I 
Repairs .74 .67 .60 .51 .46 .41 .51 .46 .41 .. 
eed .. ----······ ----- 1. 0 2.50 3.50 4.69 5.34 7.63 2.65 3.20 3.20 
Chemicals --- --------- .00 .00 1.50 .00 .00 .00 .00 1.50 1.50 
Fertilizer -- -------------·-·-- .00 2.95 5.90 1.95 3.60 6.95 .00 1.95 6.30 
Harvest 
Fuel -- ·-- ----------·---·-·-· .18 .26 .34 .1 .26 .34 .16 .20 .23 
Oil and grease .............. .03 .03 .03 .03 .03 .03 .03 .03 .03 
Repairs ......................... .11 .15 .19 .11 .15 .19 .12 .15 .17 
Cu tom hired ------·------ 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 
Total variable co t .. 7.1 10.77 16.14 11.5 13.85 19.44 7.47 11.44 15.74 
Yield (Bushels or tons) ···-· 35 47 59 27 39 51 15 21 27 
Price ( ) ---------- -------------- .55 .55 .55 .55 .55 .55 1.82 1.82 1.82 
Gross Returns ... --------- 19.25 25. 5 32.45 14. 5 21.45 2 .05 27.30 38.22 49.14 
RETURNS OVER 
VARIABLE COST ...... . 12.07 15.0 16.31 3.27 7.60 26.78 33.40 
---
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Table A-13 . (continued) 
Spring Wheat 
After mall Grain After Fallow fter Alfalfa --------
Item Low Med. High Low Med. High Low Med. High 
Hour of labor 
April --- --· ---- 1.65 1.50 1.35 . 0 .73 .66 1.65 1.50 1.35 
May 
June 




Total hours of labor 2.29 2.08 1. 7 1.44 1.31 1.18 2.29 2.0 1.87 
Variable co ts (Dollars) 
Preharvest 
Fuel . 0 .73 .66 .26 .24 .22 .90 .83 .76 
Oil and grease .0 .o7 .06 .04 .03 .02 .0 .07 .06 
Repairs .73 .66 .59 .36 .. B .30 .73 .66 .59 
eed 2.65 3.20 3.20 2.65 3.20 3.20 2.65 3.20 3.20 
Chemicals .00 150 1.50 .00 .00 1.50 .00 .00 1.50 
Fertilizer .00 1.95 6.30 .00 2.00 3.70 .00 2.00 3.70 
H arvc t 
Fuel .16 .20 .23 .16 .20 .23 .16 .20 .23 
Oil and grease .03 .03 .03 .03 .03 .03 .03 .03 .O.~ 
Repairs .12 .15 .17 .12 .15 .17 .12 .15 .I i 
Cu tom hired 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 
Total variable costs 8.07 11.99 16.24 7.12 9.6 12. 7 .17 10.64 1.L74 
Yield (Bu he! or ton ) 12 1 2·l 18 24 30 1 24 30 
Price ( ) ]. 2 1.82 1. 2 1.82 1. 2 1.82 1.82 1. 2 1.82 
Gros Return 21. 4 32.76 43.6 32.76 43.6 54.60 32.76 43.6 54.60 
RETUR S OVER 
VARIABLE CO T 13.77 20.77 27.44 25.64 34.00 41.73 24.59 33 .04 40. 6 
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Table A-13. (continued) 
----
Sorghum 
Fall Plow For ilage-Spring Plow 
Following Legume Following Row Crop Following Row Crop 
Item Low Med. High Low Med. High Low Med. High 
Hour of labor 
April 




eptember --- .............. 1.24 1.13 1.02 1.24 1.13 1.02 4.20 4.96 5.49 
October 
Total hour of labor . 2.8 2.62 2.36 2. 2.62 2.36 6.69 7.22 7.52 
Variable co t (Dollars) 
Preharve t 
Fuel .. ... ---- ............. .98 .90 .82 . 8 . 0 .72 .80 .72 
Oil and grea e ............. .11 .10 .09 .11 .10 .09 .11 .10 .09 
Repair .96 . 7 .74 .96 .87 .74 .96 .87 .74 
eed .. --·· .................... .80 1.00 1.20 . 0 1.00 1.20 . 0 1.00 1.20 
Chemicals ...................... .00 .0 2.45 .00 . 0 2.45 .0 . 0 2.45 
F rtilizer -----·----------· .00 .00 3.30 .00 3.90 7.5 .00 3.90 7.5 
Har est 
Fuel ---- -----· ····--- ---- .16 .20 .23 .16 .20 .23 1.01 1.17 1.26 
Oil and grease ........... .03 .03 .03 .03 .03 .03 .11 .11 .11 
Repair --·-···· -------------- .05 .07 .09 .05 .07 .09 1.12 1.31 1.44 
Cu tom hired - --------- 3.50 3.50 3.50 3.50 3.50 3.50 .00 .00 .00 
Total variable co t 6.59 7.47 12.45 6.49 11.27 16.63 4.99 10.06 15.59 
Yield (Bu hels or tons) ........ 25 35 45 25 35 45 5.6 7.3 9.0 
Price ( ) ------ .. ---··- -···· .95 .95 .95 .95 .95 .95 
Gro Return ........... ........ 23.75 33.25 42.75 23.75 33.25 42.75 
RETURN OVER 
VARI ABLE CO T ........ 17.16 25.78 30.30 17.26 21.9 26.12 
----
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